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INTRODUCTION 
The Southwest Regional Geothermal Operations/Research 
project was initiated to investigate geothermal development 
in the five states within the region: Arizona, Colorado, 
Nevada, New Mexico, and Utah. Although the region changed 
during the first year to include Idaho, Montana, North Dakota, 
South Dakota, and Wyoming, the project objectives and pro- 
cedures remained unchanged. 
The project was funded by the DOE/DGE and the Four 
Corners Regional Commission with participation by the New 
Mexico Energy Resources Board. 
the New Mexico Energy Institute at New Mexico State Univer- 
The study was coordinated by 
sity, acting through a "Core Team." A "state" team, assigned 
by the states, conducted the project within each state. 
This report details most of the findings of the first 
year's efforts by the Utah Operations/Research team. 
a conscientious effort to report the findings and activities 
It is 
of the Utah team, either explicitly or by reference. The 
results are neither comprehensive nor final, and should be 
regarded as preliminary efforts to much of what the Operations/ 
Research project was envisioned to accomplish. In some cases 
the report is probablytoodetailed, in other cases toovague; 
hopefully, however, the material in the report, combined with 
the Appendices, will be able to serve as source material for 
others interested in geothermal development in Utah. 
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OPERATIONS/RESEARCH 
Although geothermal energy has been used for some time 
in certain areas of the world,it is a relatively new industry 
in the United States. Electricity has been produced from 
geothermal resources at the Geysers area in California since 
1960, but to date there are no other commercial geothermal 
power plants in the United States. Nevertheless, the country 
does have significant potential resources which could be 
used to produce electricity or to provide heat directly. 
The awareness that the United States is not energy-inde- 
pendent has spurred interest in energy sources in addition to 
fossil fuels. Because of the increasing costs of energy and 
a national desire to be as energy-self-sufficient as poss- 
ible, interest in geothermal energy has grown tremendously 
in the last four to eight years. The industry is still 
fledgling; and, as is the case for any newly developing in- 
dustry, it has encountered substantial barriers. Thus the 
desire to utilize this important and valuable energy source 
has often been frustrated by cross-purposes and counterpro- 
ductive regulatory measures. . 
The goals of the Department of Energy, Division of Geo- 
thermal Energy, are to foster the development of geothermal 
energy. 
ments by the DGE but in terms of progress in geothermal 
development by the geothermal industry. 
ented approach requires realistic assessments of both poten- 
tial and impedance in order to set meaningfulgoals and define 
The goals are expressed not in terms of accomplish- 
This mission-ori- 
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specifically the steps required to reach them. 
The purpose of the operations/research studies is to 
provide DGE with the information needed to set and reach 
the national goals of utilization of geothermal energy. The 
primary means of conveying this information will be t b  corn- 
pilation of hydrothermal development profiles or scenarios. 
The purpose of the operations/research studies is to develop 
these profiles. 
The essential elements of the development profiles are 
an assessment (or assumption if no estimate is available) 
of the resource characteristics, an analys3s of the private 
and public actions needed to bring development to fruition, 
and an estimate of the time frame within which development 
is likely to occur. The assessment of the reservoir would 
be based on the best current information. The analysis of 
public and private actions would be quite detailed and would 
include input from the industry, state, federal, and local 
agencies, and other groups and individuals most directly 
involved. 
evaluation of existing and potential 'impediments and recommen- 
dations for overcoming.khem. 
The institutional analysis would also include an 
The Southwest Regional Geothermal Operations/Research 
Study originally encompassed the southwest region (the 
states of Arizona, Colorado, Nevada, New Mexico, and Utah).  
The project was funded by the DOE, the Four Corners Regional 
Commission, and the New Mexico Energy 
main contract was with the New Mexico 
Resources Board. The 
Energy Institute at 
New Mexico State University at Las Cruces. 
The project was organized with a "state team" in each 
state to conduct the research for that state. 
the state teams were coordinated by a "core team" at the 
New Mexico Energy Institute. The core team also set up a 
data bank on computer, conducted economic and sensitivity 
analyses, and aggregated and compiled the output from the 
state teams, both in terms of energy on-line and institu- 
tional factors. 
The efforts of 
. 
In Utah, the study was assigned by the Governor to the 
Division of Water Rights, which is the primary regulatory 
agency for  geothermal exploration and development in Utah. 
The Utah team consists of a team leader, Stanley Green, who 
iS a b 0  Directing Appropriations Engineer for the Divison; 
a hydrologic engineer, Ward Wagstaff, whose primary respons- 
ibility is the operations/research project; and a secretary, 
Jayel White. 
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LEASING 
S t a t e  of Utah 
State lands i n  Utah w e r e  o f f i c i a l l y  opened t o  l eas ing  
for  geothermal explora t ion  and development i n  June, 1973, and 
geothermal leases w e r e  i s sued  i n  August of t h a t  year.  A f e w  
leases for  geothermal resources  on state lands had been 
i s sued  i n  1968 and 1971 on a spec ia l  use bas i s .  
In  m o s t  townships, s ec t ions  2 ,  1 6 ,  32, and 36 are owned 
by t h e  state. The s ta te  has a l s o  acquired some lands  from 
o t h e r  sources ,  e.g.8 t r a n s f e r  from t h e  federal government. 
On some of these  lands  t h e  f e d e r a l  government r e t a i n e d  con- 
t r o l  of t h e  mineral  r i g h t s .  Other state lands  have been sold 
to i nd iv idua l s  with t h e  mineral  r i g h t s  reserved t o  t h e  state; 
so i n  some cases t h e  state owns su r face  r i g h t s  b u t  no t  min- 
eral  r i g h t s ,  and, in  o the r  cases, t h e  state c o n t r o l s  t h e  min- 
eral  r i g h t s  b u t  no t  t h e  s u r f a c e - r i g h t s .  
Leases on state lands  are handled by t h e  Division of 
State Lands. Geothermal leases are i ssued  for  an i n i t i a l  
per iod  of t e n  yea r s  and can be extended. Rental  for geother- 
m a l  leases is  $1.00 pe r  acre, and t h e  roya l ty  i s  10% (Utah: 
Geothermal Steam Lease and Agreement). 
The geothermal lease e n t i t l e s  t h e  lessee t o  access, ex- 
c l u s i v e  d r i l l i n g  and explora tory  r i g h t s ,  etc. The Rules and 
Regulations r equ i r e  t h a t  p lans  of opera t ion  and o t h e r  d a t a  
be submitted t o  t h e  Division of State  Lands. 
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If a discovery is made, it will be necessary to obtain a 
special use permit for building or other surface-disturbing 
activities from the Division. 
The rules and regulations governing the issuance of 
leases of state lands in Utah state that lease applications 
will be considered in the order in which they are filed. 
Lands which become available for leasing, whether because 
they are newly acquired or because an existing lease is 
terminated for any reason, are issued by simultaneous filing 
procedures. This means basically that they are issued by 
sealed competitive bidding. The bid constitutes.the first 
year's rental (minimum $1.00 per acre or part thereof), and 
the lease is issued to the highest "responsible, qualified 
bidder." In case of identical bids a public drawing is held 
(State of Utah Rules and Regulations Governing the Issuance 
of Mineral Leases). 
The time required for the granting of a regular lease is 
from a few days to a week, and seldom more than about ten days. 
The Director of the Division of State Lands meets each Monday 
to consider leases. For leases granted under simultaneous 
filing procedures, the time required is up to 15 days. The 
bids are opened on the last Monday of each month and may be 
submitted until one working day prior. 
To date, no applicationsfor special use permits for 
the construction of power plants have been submitted, but it 
is estimated that the process would take about two months 
(Prince, 1978). 
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Federal.Government 
As of 1971, about 67.1% of the state of Utah was admini- 
stered by the federal government, including Indian Lands. 
Geothermal leases for federal lands were first issued in 1974. 
Since that time considerable leasing has taken place, parti- 
cularly in the west central and southwest parts of tge state 
where federal land is found in higher proportions. 
The federal leasing procedure is complex and restrictive. 
Obtaining a lease on federal lands takes at least six months; 
and many lease applications, particularly in some other states, 
have been pending since 1974 without action. A f t e r  the leases 
have been approved, each step in the development must be 
approved, a process which may take from three to five months 
or longer for each step if environmental problems are encoun- 
tered. 
strictions or changing requirements. 
The developer may also have to cope with severe re- 
An application to lease federal land is filed with the 
Bureau of Land Management (BLM). Thesurface management agency 
(BLM, U.S. Forest Service, Bureau of Reclamation) then con- 
ducts an Environmental Assessment (EAR) or,when the land is 
National Forest land, an Environmental Investigation (EX). 
The various agencies involvedprovide input to the stipulations 
of thelease, which is subsequently issued by the BLM if the 
EAR/EIS is satisfactory. 
The annual rental on federal 
mum of $1.00 per acre or fraction 
Beginning with the sixth year and 
geothermal leases is a mini- 
thereof and may be higher. 
continuing until the 
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production of geothermal resources, the rental is raised 
by $1.00 per acre each year (Federal Regulations on the Leas- 
ing of Geothermal Resources, 0 3025.3-2 and 3205.3-3). 
Once the lease has been issued its terms are adminis- 
tered by the USGS. Certain non-surface-disturbing activities 
such as geophysical surveys and shallow temperature gradient 
surveys may be permitted under a casual use or special use 
permit which are issued within 30 days. For'major.exploratory 
activities, such as deep exploratory wells, a plan of opera- 
tion is filed with the USGS. A site-specific environmental 
analysis is conducted by the USGS, and if it proves satis- 
factory a permit is issued with stipulations. Again, the 
surface management agency may have input to the stipulations 
and joint approval rights with the USGS. 
In the course of a geothermal development six plans of 
operation must be submitted to the USGS and approved by them. . 
The first of these is the plan of exploration, which includes 
the 'deep exploratory wells and associated activity, and which 
may take up to a year for approval. As development proceeds, 
plans of operation must be submitted for the acquiring of 
one year's environmental baseline data,'development of the 
geothermal field, injection, production, and utilization, 
each of which involves a site-specific environmental assess- 
ment and the granting of a permit. 
probably be issued in three to five months (Bull, 1978). 
These later permits can 
A potential resource area can be declared a Known Geo- 
thermal Resource Area (KGRA) if (1) the USGS determines that 
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the geology of the area indicates the presence of a geother- 
mal resource, (2) if a discovery is made nearby, or (3) if two or 
more parties file for geothermal leases on the same area 
(Federal Regulations on the Leasing of Geothermal Resources, 
0 3200.0-5). When an area is declared a KGRA the leases are 
issued by competitive bid and the annual rent is elevated. 
Federal regulations state that the acreage limitation 
for a single lease is 2560 acres in a "reasonably compact 
area," with provisions for exceptions. The maximum acreage 
which any entity can lease within any single state, whether 
directly, byassignment, or part interest, is 20,480 acres. 
Leased lands which are included in a unit or cooperative 
plan are not included in the total acreage computations (Fed- 
eral Regulations on the Leasing of Geothermal Resources, 
§ 3201.2 and 3203.21. 
Leasing in Utah 
Extensive leasing has occurred in Utah, both on state 
and federal lands. Much private land has also been leased, 
but private lease records are not readily available, and 
analysis of private leases is not included in this report. 
As part of the initial phase of this study, the state 
and federal lease records were compiled and integrated. The 
purpose of this exercise was to provide background informa- 
tion on the possible location of geothermal resources. 
an attempt to determine specific sites as a basis for a 
"site-specific" approach to scenarios, sites were tentatively 
defined according to leased areas. 
In 
Because this definition 
E 
E '  
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was unrealistic in terms of the location of the resources 
and because it tremendously increased the amount of analysis 
necessary to produce meaningful scenarios, the leasing area 
definition of a site was dropped in favor of the "prospect" 
concept. 
The leasing situation is not static. After the initial 
attempttocompile state and federal leases had been made, it 
was found that the information available to the study team 
had been incomplete. 
leases, and this information, current as of February 1, is 
regarded as more complete and reliable than the original 
information; still, there are several discrepancies, and the 
data are already outdated. 
A second effort was made to compile the 
Nevertheless, the lease data proved valuable by providing 
a number of insights into the way geothermal development has 
been approached in the state. In many cases, lease patterns 
show up clearly as a speculative venture by the lessee, 
serious' developers tended to lease larger, more contiguous 
blocks of land. The speculative lessees tended to avoid KGRA 
lands, whereas major developers did not. The smaller lessees 
usually assigned their lease. to major dwelypers, and the major 
developers--exploration companies and oil companies--have done 
nearly all the drilling in the state, both temperature gradi- 
ent holes and deep exploratorywells. Of course, one can 
really only speculate as to which lessees are speculators; but 
the patterns are interesting. 
More 
Another interesting aspect of the leasing patterns is 
the proportion of state land leased relative to the proportion 
10 
of federal land leased. Using 1971 figures, federally admini- 
stered lands comprised 67.1% of the state, state-owned lands 
accounted for 6.8% of the state, and privately owned land 
accounted for 21.5%. If only state and federal lands are 
considered, 90.8% is administered by the federal government, 
and 9.2% by the'state. The February figures for  leasing, 
again excluding private lands, showed that 67.0% of the total 
state and federal lands leased in the state were federal 
lands, and 33.0% were state lands. 
son, but it demonstrates that a higher proportion of state 
lands have been leased compared with federal lands. It 
also indicates that it would probably be a false assumption 
to estimate the acreage of private leases based on the pro- 
portion of private land to the total land area in the state; 
hence, nofigures for private leases have been projected. 
This is a crude compari- 
Due to the constant changes in leases, the limited 
function of lease data in the study, and the amaunts of 
time involved in analyzing lease data, the lease information 
has not been updated since February. The federal lease in- 
formation compiled at that time appears to be significantly 
different from lease information received from the BLM in 
June and dated in March. Both sets of information are pre- 
sented, as Table 1 and 2. 
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.@ ,559.6.5 
33.0: 
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TABLE 2 
Federal Leasing in Utah 
.Status of Lease Sales on KGRA's 
Total Federal Acres 
Theoretically Available for Leasing 
Acres Offered 
Acres Bid On 
Acres Accepted 
Federal Acres Remaining for Lease 
BLM 
83 I 215 
83,215 
78,966 
77,277 
7,138 
USFS 
15,572 
10 , 852 
10 852 
10 # 852 
4,719 
From Interagency Geothermal Streamlining Task Force, 1978. 
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DRILLING 
The Utah Division of Water Rights is the regulatory 
agency for geothermal wells and development. 
access to records including the locations of all legal tem- 
peraturegradient wells and exploratory wells. 
at the Division are the well logs, temperature data, and 
other information. 
not be releasedwithoutpermission from the developer. As a 
result, the kinds of information which would be very useful 
in assessing potential resource areas cannot really be used. 
As such, it has 
Also on record 
This information is proprietary and can- 
A major problem in development forecasts for a truly 
specific site is the location, boundaries, and reservoir 
characteristics of the resource at that site. The initial 
approach of the Operations/Research study was to use lease 
information to define boundaries and drilling data to esti- 
mate the re ervoir characteristics. However, lease boundar- 
ies are artificial and most of the drilling information is 
confidential. Hence, the site-specific approach evolved i n t o  
a "prospect" approach, which is much more realistic and 
easier to work with but which is substantially less specific. 
Temperature Gradient Drilling i 
Temperature gradient wells are narrow diameter holes 
drilled to determine temperature-depth relationships and to 
calculate the heat flow. Temperature gradient wells may be 
several thousand feet deep but are usually drilled only a 
few hundred feet. When completed, they consist of a narrow 
i6 
diameter pipe or tube extending the length of the hole, 
sealed at the bottom and filled with water. The hole is 
filled in around the tube and the water in the tube is 
allowed to equilibrate to the ground temperature of the vari- 
ous geologic strata. 
mine the temperature profiles through the length of the tube. 
The costofa temperature gradient hole varies with depth, 
and may range from $40,000 to $60 ,000  for a hole a few thou- 
sand feet deep (Berge, 1978; Ward, 1978). 
A temperature probe is used to deter- 
The rules and regulations governing exploratory drilling 
for geothermal resources state that permission must be ob- 
tained from the State Engineer in order to drill temperature 
gradient wells. Applications are made by letter, including 
the plan of operations; and permits are issued by letter. 
The permits are valid for six months and may be extended by 
request to the Division of Water Rights. The Division is 
to be notified when drilling will begin. Temperature data 
and well logs are to be submitted to the Division. When the 
survey is complete, the casings must be capped, or they may 
be pulled and the hole cemented (Utah, Rules 6i Regulations). 
A total of 225 temperature gradient well applications 
have been filed with the Division of Water Rights. Often 
a whole series of welis will be included on one application. 
The data from the well need not be sent in until the survey 
on the well has been completed, and no notification is re- 
quired if a well is not drilled. 
not show exactly how many temperature gradient wells have 
Hence, Division records do 
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actually been drilled. The situation is complicated by the 
fact that some temperature gradient wells have been drilled 
illegally, i,e., without the necessary permit from the state. 
On federal lands, temperature gradient holes up to 2000 
feet may be drilled under a special use license. 
holes are to go below 500 feet, a plan of exploration must 
be filed with the USGS. If the holes are to be drilled on 
land not leased by the developer, and the holes are less 
If the 
than 500 feet, a speeial use license may be obtained from 
the BLM or USFS. 
Geothermal Exploratory Wells 
Deep wells drilled to test for geothermal resources are 
larger diameter (up to 26 inches at the surface) and deeper 
(up to 10,000 feet) than other types of geothermal explora- 
tory wells. The rigs are, of course, much larger: and the 
extra workers, equipment, and time involved make these wells 
much more expensive, from $600,000 to nearly '$2,000,000 per 
well , 
Deep exploratory wells must be approved by the State 
Engineer. Application is made by letter to the state, and a 
plan of operations must be submitted, The Rules and Regula- 
tions spell out in some detail the requirements for the plan 
of operations, fees, bonds, casing requirements., well spacing, 
directional drilling, blowout prevention equipment, logging, 
records, etc. The permit to drill is issued by letter within 
a few weeks (or faster, if necessary). 
The State has regulations regarding blowout prevention 
18 
equipment (BOP or BOPE) tests. 
and the Division should be notified so that Division person- 
nel may observe the test. 
A test of the BOPE is required, 
Federal regulations specify that plans of operations be 
filed for deep drilling. 
ments (EA or EAR) must be conducted, and the entire approval 
Site-specific environmental assess- 
process may take up to a year. 
time, most developers file a plan of operation which includes 
Because of the long approval 
as many wells as is foreseen. Federal regulations for drilling 
are quite stringent and are explained in detail in the Fed- 
eral Rules and Regulations and in the Geothermal Resources 
Operations Orders (GRO Orders). 
To date, 17 deep geothermal exploration wells have been 
drilled in Utah and two are currently being drilled. The 
wells are summarized in Table 3 .  A short, general history 
of drilling in Utah follows. 
Roosevelt Hot Springs 
The first well drilled at Roosevelt Hot Springs was 
drilled by a railroad crew which was seeking fresh water. 
In 1968 an experimental geothermal well was drilled by pri- 
vate individuals which h i t  steam at about 280 feet. 
In 1975 Phillips Petroleum Company drilled a deep test 
well (Well #9-1) on federal leases on the west side of the 
dome fault. The well was dry, but the temperatures were 
promising. Phillips then drilled a discovery well (Well #3-1) 
on,the east side of: the dome fault. 
weeks the casing collapsed on Well’P3-1 and Phillips drilled 
However, after a few 
TABLE 3 
DEEP GEOTHERMAL EXPLORATION WELLS 
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R o o s e v e l t  A r e a  
P h i l l i p s  P e t r o l e u m  Company 
3-1 (1975)  
North 2740 feet and E a s t  2850 feet f r o m  the  S W  C o r n e r  
of Sect ion 3, T27S, R9W, SLB&M, 
9-1 (1975)  
South 1 0 0 0  feet and West 2560 feet  from the  NE Corner 
O f  Section 9 ,  T27S, R9W, SLB&M. 
13-10 (1975) 
South 1 8 8 2  feet and E a s t  200 feet  f r o m  the'IW Corner 
of Section 1 0 ,  T27S, R9W, SLB&M. 
25-15 
South 2719 feet and E a s t  1094  feet f r o m  the  NW Corner 
of Section 15, T27S, R9W, SLB&M. 
82-33 (1976)  
South 1284  feet and West 7 7  feet  f r o m  the NE Corner 
of Section 33, T26S, R9W, SLB&M. 
12-35 
South 750 'feet and E a s t  1QQ feet f r o m  t h e  NW C o r n e r  
of Sect ion 35, T26S, R9W, SLB&M, 
Thema1 Power Company 
72-16 (1976)  
South 990 feet and West 990 feet from the  NE Corner 
O f  Section 1 6 ,  T27S, R9W, SLB&M. 
14-2 (1976)  
South 2310 feet and E a s t  350  feet  f r o m  the  NW Corne r  
O f  Section 2 ,  T27S, RgW, SLB&M, 
24-36 (1977)  
South 2310 feet and West 4290 feet f r o m  t h e  NE Corner 
Of Sect ion 36, T26S, R9W, SLB&M. 
G e t t y  O i l  Company 
52-21 
South 990 feet  and West 2310 feet from the  NE Corner 
of Section 21 ,  T27S, R9W, SLB&M. 
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Cove Fort/Sulphurdal.e Area 
Union O i l  Companv 
Forminco N o .  1 
South 89O55'56" West 310.96  f e e t  and South 821.  59 
feet from the NE Corner of Sectfon 29., T25S, R6W, SLB&M. 
31-33 
NW%NE%NW%, Sec t ion  33,  T25S, R6W, SLB&M. 
N o r t h  Cove Fort A r e a  
- Caroline Hunt T r u s t  E s t a t e  
CHTE 1.5-30 
NW%NW%SW%, Sec t ion  30,  T24S, R6W, SLB&M. 
Thermo Area 
Remblic Geothermal. Inc.  
57-29 (1977)  
E a s t  3280 feet and South 4030 feet  from t h e  NW Corner 
of Sec t ion  2 9 ,  T30S, R12W, SLB&M. 
Beryl Area 
McCulloch O i l  Corporation, Geothermal Kine t i c s ,  Inc . ,  and Utah 
Power and Light 
MCO-GKI-UPL-DeArman #1 (1976)  
North 431 .78  feet  and E a s t  1645.83  f e e t  from t h e  SW Corner 
of Sec t ion  1 8 ,  T34S, R16W, SLB&M. 
S t a t e  #1 (1976)  
SE%NE%NW% of Sec t ion  2 2 ,  T34S, R16W, SLB&M. 
Jones #1-8 (1977)  
Center of NE% of Sec t ion  8 ,  T34S, R13W, SLB&M. 
Utah Power and Light  
Utah Steam Venture #l-Davis (1974)  
South 2510 f e e t  and W e s t  4950 f e e t  from t h e  NE Corner of 
Sec t ion  1 6 ,  TlON, R2W, SLBtM. 
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Well #54-3 nearby, also a producing well. Later in 1975, 
Wells #12-35 and C13-10 were drilled, both producing wells; 
and Well #82-33, a dry hole, was drilled late in the year. 
In the early fall of 1976, Phillips drilled Well 
#25-15, a producing well. Shortly thereafter, the Thermal 
Power Company drilled Well Utah State #14-2 on state land, 
also a producing well. In October of 1976,'Thermal Power 
drilled a second well, Utah State#72-16,also on state land. 
This well was about 1245 feet deep and appears to be a very 
high producing well. 
In late 1977, Thermal Power drilled a test well (Utah 
State #24-36), again on state land, in the northeast part of 
the prospect. The well was not producible. In early 1978, 
Getty Oil Company drilled a deep test well in the south part 
of the prospect(USL-52-21). The well test results have not 
yet been made public, but apparently the well could not be 
classified as a discovery well. 
The wells drilled so far at Roosevelt, when combined 
with heat flow and other information, seem to indicate that 
the dome fault is the controlling feature at the prospect. 
The west edge appears to'be the dome fault, and Wells #82-33 
and #24-36 are apparently outside the reservoir boundaries. 
The Getty well at the south end of the prospect may or may 
not indicate a southern limit: when compared with heat flow 
data compiled and analyzed by Dr. David Chapman at the Uni- 
versity of Utah, it appears that the heat flow does in fact 
decrease through the south part of the prospect. 
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As far as known, no extraordinary geological or techni- 
cal problems have been encountered in the Roosevelt Prospect. 
The water is hot but comparatively low in TDS. 
have ranged up to 6,000 to 7,000 feet, but drilling has not 
been particularly difficult. 
The wells 
The three Thermal Power wells and the Getty well were 
drilled with assistance from the DOE industry coupled case 
study program. 
the drilling; in return, the data and information are made 
available to the DOE which releases it to the public. 
This program essentially provides money for 
I 
Cove Fort/Sulphurdale 
The Cove Fort/Sulphurdale Prospect has been considered 
a prime prospect for geothermal resources. An area of ther- 
mal alteration at Sulphurdale has been mined for sulphur for 
many years. 
competitive bidding. 
The federal leases at Sulphurdale were issued by 
In the summer of 1976, Union Oil Company drilled an 1100 
foot deep well on private leases (Forminco Well #l). Dril- 
ling was very difficult due to adverse geologic conditions, 
and the well eventually caved in. 
The Cove Fort/Sulphurdale Prospect was unitized in 
January, 1977, with Union Oil Company as the operator and 
Phillips Petroleum Company and AMAX Exploration, Inc., as 
the other unit members. W. H. Hunt joined the unit in 
January, 1978. 
As unit operator, Union drilled a second deep explora- 
tory well in late 1977 (Cove Fort/Sulphurdale Unit Well 
#42-7 ) .  The well was drilled on federal leases several miles 
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north of the original well; but again, drilling was very 
difficult. The well was drilled with federal assistance 
under the Industry Coupled Case Study Program (the Forminco 
well data werealso bought retroactively by the DOE), and 
the data from the well will be made public. However, it 
appears at this time that the well was not a discovery well. 
Union is currently drilling another well (U.S.A. Well 
No. 31-33) in the Cove. Fort/Sulphurdale area, somewhat 
between the other two wells. 
federal assistance through the DOE case study program. 
It is also being drilled with 
The drilling problems at Cove Fort are apparently due 
to an extensive porous rock system which causes loss of cir- 
culation. More information on this condition will be avail- 
able when the case study data are released. 
geologic conditions make drilling very expensive. 
be hoped that the problems may be overcome, and that as more 
drilling is done and more is learned about the geologic con- 
ditions, thedevelopers and drillers will be able to cope more 
effectively with the particular difficulties encountered in 
this area. 
In any case, the 
It is to 
Thermo Hot Springs 
The Thermo Hot Springs area is a prime prospect for geo- 
thermal development, although it is estimated to have a lower 
electrical potential than the other major prospects in Utah 
(Roosevelt and Cove Fort). Notwithstanding, a considerable 
amount of geological and geophysical exploration has been 
cpnducted in this area by several developers, including 
24 
extensive temperature gradient surveys. 
In late 1977, Republic Geothermal, Inc., drilled a deep 
exploratory well on federal leases a few miles from the hot 
springs (Well Escalante #57-29). Republic reported no signif- 
icant drilling problems. Smith, et a1.(1978) 8 report that 
the well went to 7288 feet, that temperaturesof350°-4000 F. 
(about 17So-205O C. ) were encountered, that' the natural flow 
rates are low, and that the fluid has a low salinity. Repub- 
lic and other developers continue to investigate the area and 
more drilling will probably occur within the next few years. 
Beryl/Escalante Desert 
The area near Beryl and in the surrounding Escalante 
Desert holds some promise for geothermal resources. In 
February, 1976, McCulloch Oil in a joint venture with Utah 
Power and Light and Geothermal Kinetics drilled a deep explor- 
atory well (MCO-GKI-UPL State 81). The well did not prove 
commercial, and a second well was drilled in April, 1976, 
several miles away (MCO-GKI-UPL-DeArman #l). In January, 
1977, a third well was drilled (Jones #l-8) further east in 
the Escalante Desert. 
None of the wells were suitable for electrical produc: 
tion, although good flows and boiling temperatures were en- 
countered. 
not public. However, there is potential for direct utiliza- 
tion at the existing wells and further exploration of the 
Escalante Desert, possibly including exploratory wells, will 
probably occur in the next few years. 
The complete data from the McCulloch wells are 
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North Cove Fort 
The Cove Fort geothermal prospect can be considered 
to cover a wide area. USGS Circular 726 assumed a default 
reservoir area to be 15 km (USGS Circular 726). Other 
potential prospects appear to be generally associated with 
the Cove Fort anomaly. 
2 
The Caroline Hunt Trust Estate (CHTE) has rights to some 
private leases north of Cove Fort in the White Sage Flat-Dog 
Valley area. The Hunt Energy Corporation, which is handling 
exploratory activities for CHTE, is currently drilling a deep 
well on these lands (Well CHTE #15-30). The well is not com- 
pleted, and data from the drilling operations have not yet 
been released. However, it appears that drilling in this area 
may be difficult, as has been the case at Sulphurdale. 
Box Elder County 
In 1974, Utah Power and Light and Geothermal Kinetics 
drilled a deep exploratory well (Utah Steam Venture No. 1) 
north and west of Brigham City in Box Elder County. The 
well did not prove to be commercial and was subsequently 
abandoned. 
The geothermal resources in thjs area and along the 
\ 
Wasatch Front in general are quite plentiful in the low to 
moderate temperature range. As such, the potential for 
direct utilization is very good; but the electrical poten- 
tial in this area appears to be slight. 
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POTENTIAL GEOTHERMAL RESOURCE AREAS 
One major task of the Operations/Research study was to 
identify the potential geothermal resource areas within the 
state. 
assessment study groups in each state; however, in some of the 
states, including Utah, t he  resource assessment groups were 
not formed until theOperations/Researchhad been underway 
for some time. 
compelled to gather the resource data available in order to 
complete the tasks of cataloging resource areas and uses and 
This task was assigned specifically to resource 
As a result the Operations/Research team was 
projecting possible development forecasts. 
One problem encountered in identifying potential resource 
Initially the approach was to attempt areaswas defining them. 
to define them specifically on a geological-technological 
basis according to lessee. 
background information but was inadequate because the only 
information actually available was the lease information. 
T o  develop scenarios for individual leases or lease goups 
without regard for other factors would not have been meaning- 
ful. 
This approach provided useful 
As the study progressed, the concept of a "prospect" 
evolved and became the basis for the scenarios which were 
eventually developed. The lease information was very impor- 
tant to this approach because it identified potential devel- 
opers within a general area, and alsowas necessary in under- 
standing certain rather specialized situations, e.g,, the 
interactions between developers at Roosevelt Hot Springs. 
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The advantage of using prospects as the basis for scenarios 
is that it does not require as much specific information 
(which is usually unavailable) or as many specific assump- 
tions; as a result it is more manageable and probably more 
accurate over the long term. The disadvantage is, of course, 
the lack of specificity in the analysis. ,Undoubtedly, as 
more specific information becomes available the basis for 
the scenarios will shift to more specific sites. 
Electrical prospects within the state were determined ' 
on the basis of known resources (Roosevelt Hot Springs), in- 
dustry interest as evidenced by exploratory drilling (Cove 
Fort/Sulphurdale, Thermo, and the North Cove Fort Area), and 
as evidenced by exploratory activities and geological indi- 
cators (West Cove Fort, Thermo, Black Rock Desert, and 
others). There is apparently information about seven speci- 
fic areas of high heat flow in the Iron-Beaver-Millard Coun- 
ties area (Ward, 1978), but this information is apparently 
proprietary and at any rate is a well-kept secret. 
The prospects for which scenarios were prepared are 
listed in Table 4 .  
Direct use prospects are more difficult to define speci- 
fically. 
springs groups were consideredprospects; the decision of whe- 
For the purposes of the study, hot springs or hot 
ther to consider the springs separately or as groups was 
based on expected energy potential, geographical proximity, 
geologic similarity, and known development plans. In addition, 
some areas of fairly certain geothermal resources were included, 
'. . 
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TABLE 4 
Potential Electrical Geothermal Prospects 
Individual Possible Development Profiles 
Roosevelt Hot Springs Prospect 
Phillips Petroleum Co./Rogers International, Inc. 
Getty Oil Coo* 
'Thermal Power Co./AMAX Exploration, Inc./O'Bzien Resources/VTN 
Cove Fort/Sulphurdale 
Union oil Co. (acting as unit operator) 
'Therm0 
Republic Geothermal, Inc. 
North Cove Fort 
Caroline Hunt Trust Estate/Hunt Energy Corp. 
West Cove Fort/Black Rock Desert 
Chevron Resources, Inc. 
AMA2C Exploration, Inc. 
*Later information indicates that Getty will probably not 
develop independently. 
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e.g., electrical prospects such as Cove Fort, Thermo, 
West Cove Fort, Beryl, New Castle, etc. 
An essential part of defining. resource areas is 
match energy needs with the resources. The study did not 
progress far enough to complete this phase; it is of very 
high priority for the first part of the second year efforts. 
This process is outlined in detail in the discussion of 
direct use scenarios. 
Direct use resource areas as delineated for t he  first 
attempt at scenarios are found in Table 5. , 
A more complete listing of potential areas is found in 
Table 6. These are areas of less apparent potential or 
less likely prospects for development. They are nevertheless 
potential use areas and should not at this point be disre- 
garded . 
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TABLE 5 
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Potential Geothermal Direct Utilization Prospects in Utah 
(Considered in Possible Development Profiles) 
Monroe Hot Springs/Red Hill Hot Springs/ 
Johnson Hot Springs 
Crystal Hot Springs (South Salt Lake County) 
Wasatch Hot Springs/Beck's Hot Springs/ 
Hobo Hot Springs 
Midway 
Ogden Hot Springs/Hooper Hot Springs/ 
Utah Hot Springs (Including Ogden 
area and Hill AFB.) 
Meadow Hot Springs/Hatton Hot Springs 
Joseph Hot Springs 
New Cast le 
Cove Fort/Sulphurdale 
Thermo 
Beryl 
Abraham Hot Springs 
West Cove Fort 
Black Rock Desert 
Veyo Hot Springs 
Laverkin Hot Springs 
Crystal (Madsen's Hot Springs 
L 
t: 
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TABLE 6 
Potential Geothermal Direct Utilization Prospects in Utah 
(Not included in individual development profiles.) 
Blue Warm Springs 
Bothwell Warm Springs 
Castilla Hot Springs 
Como Warm Springs 
Cultler Warm Springs 
Diamond Fork Warm Springs 
Fish Springs/Big Springs/Wilson Hot Springs 
Gandy Warm Springs 
Goshen Warm Springs 
Grantsville Warm Springs 
Lincoln Point Warm Springs/South Utah Lake 
Little Mountain Warm Springs 
Livingston Warm Springs 
Morgans Warm Springs/Russells Warm Springs 
Radium Warm Springs 
Richf ield Warm Springs 
Saratoga Hot Springs/Crater Hot Springs 
Split Mountain Warm Springs 
Stansbury Mountains--Big Warm Springs, 
Burnt Springs, Horseshoe Springs, Iosepa 
Springs, Muskrat Spring 
l 4  
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Sterling Warm Springs 
Stinking Hot Springs 
Uddy Hot Springs 
Warm Spring 
Other Potential Areas 
Cache Valley 
Uintah Basin 
Wendover/West Toole County 
From: Mundorff, 1970. 
DOE Regional Hydrothermal Development 
1978. - 
Presentation, 
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POSSIBLE DEVELOPMENT PROFILES 
A principal objective OS the Operations/Research Study 
is to develop meaningful, specific "development scenarios" or 
"possible development profiles." 
in part, and the groundwork has been laid for an on-going 
This has been accomplished 
effort to update and improve the planning forecasts and to 
make them a powerful tool for planning. 
In theory, the procedure for creating scenarios is to 
obtain information from the sources most directly involved, 
use the information to develop a scenario, then repeat the 
cycle by adding details, checking back with the sources, 
revising the scenarios, and so forth, continuing in an itera- 
tive process. 
e.g.8 the industries, agencies, and individuals actually 
involved. 
to the study and develop strong working relationships not 
only between the study team and the various sources but also 
among the sources. 
The sources should be as direct as possible; 
The process would thus provide current information 
Unfortunately, much of the information needed to make 
the scenarios very specific is either proprietary or unknown. 
Most geothermal developers are hesitant to estimate such 
parameters as reservoir capacities, depths, and other char- 
acteristics, or to provide firm time frames for exploratory 
drilling. 
about promising but not widely known prospects. 
tance is justifiable since public access to this type of 
information would probably damage the individual company's 
They are also unwilling to speculate very much 
This reluc- 
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competitive position. Often, too, the company has not yet 
developed this information; a good example is reservoir 
capacity, which usually is not determined until the power 
plants have been in operation for many years. In effect, 
this means that by the time all the information is available, 
there is no longer a need for forecasting. . 
This lack of definitive information makes it necessary 
to use assumptions. 
estimates were available, they were used: but the study team 
Where professional assumptions or 
frequently found it necessary to specify its own assumptions. 
Such assumptions are very seldom comfortable and there is 
seldom a consensus where specific numbers are involved. In 
addition, it frequently happens that some information can be 
released; but the supportive data are proprietary, so that the 
information may be valid but to all appearances is unsupported. 
Of course, there is also an inescapable subjectivity associ- 
ated with such assumptions which usually causes judgment to 
be to some degree personal rather than professional; this 
problem is in reality fundamental and has frequently become 
apparent in the course of the study, not only in the assump- 
tions but also in critiques of the assumptions. 
In spite of these drawbacks, it is necessary to use 
assumptions in developing the scenarios. 
was considered most appropriate was to gatherthe bestavailable 
information, synthesize it to a concise and organized form, 
propose the assumptions, and document and explain them fully. 
The process would then be repeated by confirming that the 
The approach which 
34 
assumptions are reasonable through contacts with the best 
possible sources, incorporating their input, and continuing 
through successive iterations. 
Process of Creating Development Profiles. 
The first step in development of the possible develop- 
ment profiles was to analyze the lease data'and describe the 
lease areas in terms of size, contiguity, location, proxim- 
ity to major resource areas, distance from populated areas, 
and developer interest as indicated by exploratory activities 
on or near the leases, 
provides a broad base of back-up data and will eventually be 
developed even more fully. 
This extensive body of information 
As more information concerning geothermal prospects was 
gathered, the developmentpatternsbegan to take shape, The 
first attempt sat scenarios were based primarily on the work 
done by the MITRE Corporation for the Department of Energy. 
As more information relating to current developments at 
specific sites, problems encountered at individual prospects, 
and further plans for development, etc., became available, 
it was compiled and assimilated. 
The first attempt at a development profile for aspecific 
prospect was for Roosevelt Hot Springs. 
the developers were used as the basis for the preliminary sce- 
nario, and some aspects were, of course, extrapolated from 
Data acquired from 
known infornation. 
The preliminary scenarios were then analyzed to refine 
the information and the format, and similar scenarios were 
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developed for other prospects, with emphasis on those devel- 
opments which appeared to be most advanced with respect to 
exploration. 
Based on information available April, 1978, the following 
preliminary scenarios were developed: 
Roosevelt Hot Springs Prospect: Phillips 'Petroleum, Rogers 
International, UP&L. 
Thermal PowerCo., AMAX Ex- 
ploration, Inc., O'Brien 
Resources, and VTN. 
Getty Oil Co. 
Cove Fort/Sulphurdale : Union Oil Co., Unit Operator. 
North Cove Fort: Caroline Hunt Trust Estate. 
Thermo : Republic Geothermal, Inc. 
West Cove Fort/Black Rock Desert: Chevron Resources, Inc. 
AMAX Exploration, Inc. 
The major assumptions for these scenarios were the pre- 
sence of a commercial reservoir, economic advantage of devel- 
opment, and lack of institutional restraints. It must be 
remembered that the assumptions are an integral part of the 
development profiles. 
After the preliminary scenarios were developed, the vari- 
ous developers were contacted by phone and a few key points 
in each individual development profile were discussed. The 
input from these discussions were incorporated into the scen- 
arios, which were then sent to the various developers for 
comments and further input. 
The development scenarios and the associated assumptions 
are found in Appendix B, Again it must be emphasized that 
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the assumptions are an integral part of the profiles and are 
as important as the schematic charts themselves. 
It should be noted that most of the developers had few 
comments on the scenarios which were sent to them. This 
was apparently because (1) the charts were quite general and 
lacked a high degree of detail; ( 2 )  the assumptions were 
spelled out perhaps too restrictively to invite comment; (3)  
it is difficult to discuss this type of material over the 
phone. It is likely that personal discussion would invite 
more criticism of the assumptions--which I s  what isneeded-- 
than a phone discussion. Of course, many people are somewhat 
reluctant to criticize someone else's assumptions if they 
seem reasonable, even though they disagree with them. 
Once the scenarios had been developed, they were aggre- 
gated into a state-wide "power-on-line" scenario. This 
scenario is shown in Figure 1; the assumptions follow the 
scenario. 
Evaluation of Electrical DeveloDment Profiles 
The scenarios in their preliminary form are felt to 
represent the best available, current information in light 
of the assumptions. A discussion of the limitations of 
the scenarios would be lengthy and tedious, but a fewaspects 
need to be brought out. 
One of the most limiting assumptions is that of a commer- 
cial reservoir and an energy capacity. There is a wide range 
of capacity estimates, mainly because no definite information 
is available, because there are a variety of purposes for the 
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Figure 1 (Continued) 
ASSUMPTIONS USED IN SCENARIOS 
April 1978 
Roosevelt Hot Springs Prospect 
The reservoir capacity at the Roosevelt Prospect was 
assumed to be 400 Miie. This figure is averaged between 
Phillips (1) and UP&L(2) planning estimates of 300 MWe, 
and Dr. Stanley Ward's estimate of 500 MWe ( 3 ) .  The heat 
flow data compiled by Dr. David Chapman also indicates 
about 300-500 MWe. In this respect 400 MWe is considered 
an optimistic and fairly realistic estimate. 
According to Phillips and UP&L(1&2), the plants are 
planned to come on-line in 55 MWe units two years apart 
if feasible. The following assumptions were based on 
this information: 
A. The plants were generally assumed to come on-line 
two years apart. 
B. The later plants were assumed to be 100 MWePlants. 
This presumes: 
(1) Adequate reservoir capacity. 
(2) Development by a single operator (unitization), 
It is possible that later plants might be 55 MWe 
plants on-line each year. 
Cove Fort 
Several factors will tend to retard development at Cove 
Fort (Sulphurdale), 
A. Drilling has been very difficult. It has taken 
B. Because of these problems with drilling, the 
C .  
a long time and considerable problems were en- 
countered from a geological standpoint, 
wells drilled by Union have been very expensive, 
The presence of a viable reservoir has not yet 
been satisfactorily verified. 
In spite of these setbacks, several ventures are proceed- 
ing ( 4 ) .  For purposes of the long-range scenario, the 
following separate ventures were assumed. 
A. Sulphurdale--Union could have two areas here, 
one north of the freeway, one south. Because 
Union still appears to be progressing, the first 
plant was assumed to come on-line in 1984. The 
sites are left unspecified. This is an optimis- 
tic forecast, particularly in light of the diffi- 
culties mentioned above. 
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B. North Cove Fort (Dog Valley)--Hunt Energy Corp. 
is currently drilling on private lands several 
miles north of the Sulphurdale area. An optimis- 
tic forecast would put them on-line about 1985 
or, at best, 1984. Of course, the controlling 
factor will be the discovery of a reservoir. 
C. West Cove Fort Area--Several groups are conducting 
intensive exploratory activities in this area, 
although no deep wells have been drilled. Devel- 
opers in this area are AMAX, Hunt, Chevron, Phil- 
lips, and others. An optimistic estimate could 
place at least one of these prospects on-line 
in 1985 (4). Because several developers are in- 
volved, the plants could come on-line in bunches; 
the assumption for the scenario was usually a 
plant each year. 
3 .  Reservoir Quantities: Based roughly on various estimates. 
of reservoir capacity, the following quantities were 
assumed : 
Sulphurdale 200 MWe. 
North Cove Fort 200 MWe. 
West Cove Fort 200 MWe. 
These assumptions appear to be optimistic but reasonable. 
Sulphurdale, North Cove Fort, and West Cove Fort were 
assumed to have 200 MWe capacity each. Again, these ca- 
pacities are not scientific reservoi res t i rna tesbutareuse-  
fulforpurposes of estimating development patterns. 
assumed that optimistic estimates would be partially justi- 
fied by the development of federal initiatives to acceler- 
ate and assist development in Cove Fort areas. 
grams were left unspecified but will probably include case 
study programs, technology transfer, and the reduction 
of institutional restrictions. 
4 .  Federal Programs and other incentives/assistance: It was 
Such pro- 
- Note: Cascading and multiple use systems will very likely 
be developed for some of these areas, most particularly 
in the Sulphurdale area where exhaust from the power plant 
may be used in sulphur mining or other industrial opera- 
tions ( 4 ) .  
Thermo Prospect 
1. Reservoir capacity was assumedtobe100MWe. This is a 
moderately optimistic assumption. 
estimate was that the area involved might be larger than 
the 1.5 km2 estimated by USGS Circular 726, although at 
this time there is little evidence to support this hypothe- 
sis. 
The rationale for t h i s  
L 40 
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2. Earlier scenarios estimated drilling to begin at Thermo 
in 1980 (6). Republic Geothermal drilled a deep well in 
late 1977. This would seem to indicate that development 
at Thermo could be advanced by as much as two years. 
Also, federal programs could make an earlier production 
date feasible for Thermo as well as for some of the Cove 
Fort areas. On the other hand, preliminary information 
from the Republic Well at Thermo does not seem to justify 
boundless optimism; hence, the first plant was estimated 
to produce power on-line about 1986, with another 50 MWe 
plant following two years later. 
L 
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projections, and because of differing interpretations of 
data which may or may not be public. 
opers are more conservative in their capacity estimates, when 
In most cases the devel- 
they make estimates at all; consultants seem to be more opti- 
mistic in their estimates. 
The Operations/Research personnel in some states have 
also been resource assessment personnel or had close access 
to them, but in other cases O/R personnel have been somewhat 
miscast in the role of resource capacity assessor. 
The estimates used as capacity estimates are shown in 
Tables 7 8nd 8. Table 7 contains the figures used for the 
DOE Regional Hydrothermal Development Plan, and Table 
includes the figures used for the Operations/Research Scenar- 
ios. The primary difference between the estimates is that 
optimistic figures were used for the Regional plan,whereas 
for the Operations/Research project there was a need for 
8 
assuming a specific capacity for a specific prospect and more 
conservative values were used. 
voir information was available a "reasonable default" figure 
of 200 MWe was used. 
In some cases where no reser- 
ti 
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TABLE 7 
ELECTRICITY CENE?AT!ON RESCURCE 
for 30 yrs ( ,250' c ) 
In fe r red  
Rescurce 
Pnven Potent ial  
%serve Resource 
(Neasured) (indic3ted) (Geol-G?oohys) 
(Muel (We) ( fUej  TaTX 
Utah -
100 200 200 see Roosovei t Hot Springs 
Cove For t  
Sr; 1 phurdale 
Black Rock Desert 
Thenno 
500 1000 lSC0 
:revzda -
Battle MomfJin Heat loco 
F l m  High 
25CO 3500 
New >!exico 
Val?es Caldera 50 250 iOC 920 
othe- Rib ^ . r i d e  R i f t  and 
Ligntning Sock 200 800 !coo 
Idaho -
Eastera Srake R iver  ?!3in 1CJC !COO 
Slj3TCTALS 150 2250 56CO &iCO 
- - - 
R E G I W L  TOTAL SCOS klk'e 
Cndisccvered h i a h  graie  .-cse*voits '.hrzuShout tha region 
Frarn DOE/DGE R e g i o n a l  H y d r o t h r r m a l  Development P l a n .  
may contriSu:e an addit ional  2COO !!We. 
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TABLE 8 
Estimated Ecergy Capaci t ies  for  Development Planning P r o f i l e s .  
L 
Mentif i e d  Indicated L?fzrred 
(MWe 1 - -(Mqe - ( MWe ) 
Roosevelt Xot Springs 100 (1) 230(2) 200 (3) 
X o r t h  Cove ? o r t  2co (3 
220 (4 )  Cove Fort/SulFhurCala 
;$est Cove Fort/Slack Xcck Besert  
Therno 
Other A r e a s  2CO (5) 
(1) Estinate based on cur ren t  p l a m  by Phillips/ilcgers/Y?&L 
and Thermci Power/;XX/O' Br+en/STP:T, each for a ?ewer 
planc on-line by 1082 a t  the Roosevelt arospec:. 
( 2 )  E s t i m a t e  foz t o t a l  power co 1933 from Roosevelt p r o q e c t  
by UP&L of 330 XQe ( t o t a l :  312 Irfn'e n e t  ou tpa t )  f o r  plan- 
ninq purposes. 
prospect;  e s t i n a t a  by D r .  Stznley Ward, a l s o  jasea on 
hea t  flow d a t a  analyzed by Dr.  David Chapnan. 
d a l e  and The-qo Hot Spricqs of 221 XWe a rd  20 XWe for 
30 y e a r s  r e spec t ive ly ,  Sased on USGS Circu la r  726 and 
d a t a  analyzed by ChanCler Swanberg and. t h e  Operations/ 
Research Corn ?e&r a t  W S U .  
( 3 )  Addit iocal  p o t e n t i a l  t o  t o t z l  of 5OC 3!We for Zooseveit 
( 4 )  E s t i m a t e s  f s r  e l e c t r i c a l  capaci ty  a t  Cove Oort/Sulpnur- 
(5; Addit icnal  values for Cove Fort/Sul:hnrZale, Korth Cove 
F o r t ,  Vesc Cove ? o r t ,  Thermo, and o t l e r  x s a s  a r e  Cef su l t  
a s s -op t ions  used for planning p r p o s e s .  
s c i e n t i f i c 3 i l g  based e s tba t e s  j u t  3r:6 assum?ticns, 
which q p e a r  o p t i m i s t i c  but  reasonable,  cc~ provide I 
framework for the possible doveloment  profiles. 
are Geologic i c d i c c t o r s  3f 2 o t e n t i a i  resources i n  each 
of t&se a reas ,  buc the valces  for the  capaci ty  esti- 
n a t e s  are no t  5ased on these geologic ind ica to r s .  
These are n e t  
There 
t: 
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Forecasted Development 
There is currently only one prospect in Utah where devel- 
opment is definitely planned, the Roosevelt Hot.Springs pro- 
spect. 
1982. 
Two power plants are planned for this prospect for 
One will be a combined effort by Phillips Petroleum(the 
unit operator), Rogers International, and Utah Power and 
Light; the other by a consortium formed by Thermal Power Co., 
AMAX Exploration, Inc., O’Brien Resources, and VTN, Inc, The 
Phillips group controls most of the land in the prospect be- 
cause it holds most of the federal leases; the Thermal Power 
group controls several key sections of state land within the 
prospect. 
which case it is likely that only one plant would come on-line 
in 1982; another possibility is that the two groups could 
make a cooperative agreement and develop simultaneously and 
semi-independently; or the two developments could proceed com- 
pletely independently from each other. 
Unitization of the prospect is a possibility, in 
A t  this time, both 
groups have expressed plans for independent development; 
therefore, the most prudent and diplomatic approach is to 
assume that both plants will come on-line in 1982. 
Development at other sites is likely or possible, par- 
ticularly Cove Fort/Sulphurdale and Thermo, where wells have 
already been drilled and where exploration is continuing, and 
where some information about the resource has been gathered. 
The North Cove Fort prospect, where the Hunt Energy Corpora- 
tion is drilling, may also be developed. 
are either unknown or the information is confidential. 
The other areas 
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The most controlling factor in the development of these 
prospects will be the presence and characteristics of the 
reservoir. Of the three basic assumptions for the scenarios 
(commercial reservoir, economic advantage, and institutional 
cooperation) the reservoir capacity is more critical than the 
other two assumptions. However, it is the factor about which 
the least is known. 
where the commercial resources are found. 
this is significant is that to date, resources suitable for 
electrical production have been located only at the Roosevelt 
Development will follow if, whenrand 
The reason that 
prospect--in spite of exploratory efforts at several other 
sites. 
As a result, all of the development profiles except for 
the Roosevelt prospect will be pushed back in time by the 
lack of discovery and will really not come into focus until 
the necessary resources are actually located. 
The emphasis in the preliminary scenarios has been on 
the role of the developer. 
tions, i.e.8 state and federal agencies, research groups, 
etc., has been analyzed on a general basis and is found in 
the discussion of institutional involvement. 
The involvement by other institu- 
Direct Utilization Development Profiles 
Development associated with direct use application is 
more difficult to forecast than for electrical production. 
The reasons for this are varied: 
is suitable and available for use, so that prospects are 
much more numerous; development can occur much quicker and 
much more of the resource 
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on a much smaller level; a large number of uses are possible: 
location plays a much more nebulous role; potential devel- 
opers are much more difficult to identify; and so on. 
I 
The initial thrust of the Operations/Research project in 
evolving development profiles was to identify existing known 
and potential resource areas. These areas included primarily 
hot springs areas; other areas of known or indicated hydro- 
thermal resources, such as Beryl, New Castle, Tintic, and so 
forth, were also added. 
Background data for the eventual development profiles 
were compiled through a process of gathering all available 
information on each prospect and summarizing it into pros- 
pect descriptions. The descriptions are found in Appen- 
dix B. A sample of a prospect description is given as 
Table 9 . The sources of the data are also found in Appen- 
dix B. 
Unfortunately, time restraints precluded the generation 
of detailed, meaningful direct use development profiles. 
The process which will be used to generate the profiles will 
be to match areas of energy demand to resource areas; this 
process, as now foreseen, will be described later in this 
section. 
In lieu of the individual direct use development profiles, 
a very rough, very preliminary attempt at an aggregated sce- 
nario for the state was generated. Because of the short time 
involved, the lack of known plans for direct use development, 
the fact that much of the background data necessary for the 
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TABLE 9 
Prospect: Monroe I!ot Springs 
(Also Red Hi l l ,  Johnson hot Springs) 
Resource Characteristics: 
Surface Fluid Temperature: Wonroe 76OC1 Red Hill 77OCs Johnscn's 2S0C /6/ 
Subsurface Fluid Temperature: Monroe 12OoC, Red Hill lSS°C /1 /  
Total Dissolved Solids: Monroe 2750 ppm, Red Hill 2630 ppm, 
Johnson 428 ppm / 6 / .  
Estimated Energy Potential: Monroe 38 M W t ,  Red Hill 43 M!Jt, 
Jonnson 4 M M t  f o r  30 years Total : 85 M t  / 1/ 
Type of Overlying Rocks: Springs issue from tufa mouads along the  
base of the mountain/6/. g r a d i n g  west i n t o  
alluvium i n  the valley. 
Location of Prospect: Just eas t  of Monroe, Utah; T25S, 23U, Sec. 11, 15, 
and 27 f S / .  
Description: Series of hot springs issuing from h i l l s i d e  i m s d i a t e l y  
eas t  of :.tonroe City, a t  the base o f  6 l a rge  nountain. 
The spricgs a re  along a north-south trending f a u l t  /6/. 
Land Ownership: Mostly Private /2 / .  Some BLN and National Forest Lands 
Land Use: Municipal, agr icu l tura l ,  range land, ana f o r e s t  land nearby. 
Leasins: foce leasing i n  wea. Limited leasing because ~ o s t  o f  the land 
is private / 1 2 / .  
Actf v i t y  : 
The sorings a re  presently being used by d spa f o r  heating a swimming 
pool, shwers ,  e tc .  The owners nave expressed plans f o r  eventzal l y  
heating greennouses and a ootel complex. 
The City of Nonroe has received conditional approval on s proposal 
fo r  a space heativg system fo r  the c i ty .  
project  would involve the heating of the South Sevier 9 i s r r i c t  RiSh 
School; l a t e r  t h e  systea would be expanded t o  heat hmes i n  :ne c i r y  
as  vel1 as several larger buildings i n  the c i t y ,  a number cf greenhouses, 
and several multiple u n i t  complexes (motels and apartments]. 
ea s t  of the prospect / 1 1 / . 
The f i r s t  phase o f  this 
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direct use analysis had not been gathered (particularly 
industrial information), and some uncertainty about the pro- 
per procedure for developing the profiles, it was felt that 
at that point the individual scenarios would have been so 
speculative that they would not have been more meaningful 
than the rough aggregate. 
development of specific industries at specific sites. 
No attempt was made to forecast 
The 
approach used was to estimate a "curve of development" for 
each prospect or group of prospects. 
used to display this development, they are merely a rough, 
semi-informed estimate of the curve. 
Although numbers were 
The aggregate scenario for direct use development is 
shown in Figure 2. This figure is a graphic version of the 
numerical aggregate found in Appendix B. The specific 
assumptions for each site are included as part of the pros- 
pect descriptions, which follow the aggregate in the appen- 
dix. 
In some cases default reservoir capacities were simply 
assumed for areas of known or inferred resourceswhere 
no indications' of energy capacity were available, 
pose of these assumptions is not to-estimate capacity but 
to take into account the presence of the resource. As data 
on temperatures and flow rate become, available, estimates 
The pur- 
will be made, 
Many of the spring areas and other areas were small in 
their estimated or assumed capacity and/or very remote. 
These springs and other prospects were grouped together in a 
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separate category, simply designated "Other Areas." A more 
complete list of some of the areas included in this category 
is found in Table 6. 
Evaluation of Direct Utilization Development Profiles 
For the reasons outlined above, the preliminary develop- 
ment profiles, as shown in the aggregate scenario, are not 
considered to be true forecasts but rather an estimate of 
the general pattern which might be expected for each area. 
Nevertheless, the background data as found in the individual 
data summary sheets are considered to represent a first but 
significant attempt to characterize the resource areas. The 
summary information is not complete nor up to date, since 
development occurs very rapidly. However, the summary sheets 
will provide a framework for a data file based on current 
information for each prospect or area. 
Procedure for Specific Direct Utilization Profiles 
A major priority for the second year's activities will 
be the generation of specific development profiles for lower 
and moderate temperature prospects. The following discussion 
outlines the general plan of procedure for developing the 
profiles, and generally follows the procedure developed by 
Barbara Coe of the Colorado State Team. 
The first step has already been accomplished to a large 
degree- that ofcataloging andcharacterizing the resource 
areas in Utah. More data will be incorporated as they become 
available, especially from resource assessment studies. 
E 
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Another major step will be to define energy uses and 
energy use areas. Various possible uses will be matched to 
the resource by location, temperature and quality of the 
resource, local potential for light or heavy industry, etc. 
An important part of this analysis will be the classification 
of the suitability of the resource for various potential 
uses. The objective will be to define as many potential 
uses as are foreseeable and to estimate the likelihood of 
development for each. 
As the work of cataloging uses by area progresses, it 
will be important to establish contacts with those directly 
involved with the potential development. In cases of space 
heating, this would usually be communities; for other poten- 
tial industries, such as mining, agricultural processes, 
greenhouses, institutional uses, etc., it will be much more 
difficult but nevertheless important to establish contacts. 
The outcome of this research will hopefully be a deline- 
ation of development presently planned or under way, and 
also future or potential uses within the temperature and dis- 
tance range of the resource area. 
plished, expert opinion will be sought as muGh as possible 
to estimate time frames for development. 
When that has been accom- 
The institutional analysis of direct use development 
is much more difficult because of the tremendous variability 
among individual projects. Nevertheless, an important part 
of the direct use development profiles will be a more detailed 
analysis of the institutional aspects 'involved, particularly 
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agencies, permits, legal problems, and recommendations. It 
bl 
jJ 
ii 
c 
0 
I; 
c 
is possible, for instance, that legal problems such as water 
rights will play an even more restrictive role in direct use 
development than in electrical development. 
Forecasted Development 
Direct use development can happen on a'much smallerscale 
and hence much quicker than electrical development. As a 
result, direct use projects seem to pop up quickly and more 
and more frequently. A few firm plans are available; some 
rumors appear to be based on facts, but not firmly enough 
for pGblication. 
The most firm plans at present involve the community 
of Monroe in central Utah, for which a DOE Program Opportunity 
Notice was granted. The project is a cost-share program 
whereby a large portion of the community will eventually be 
heated with geothermal energy, including houses, the South 
Sevier District High School, a church, the city hall and fire 
department, and a number of greenhouses, motels, and other 
commercial structures. The resource will be tapped by a 
well in the vicinity of the Monroe Hot Springs, run through 
a heat exchanger, and be reinjected on the opposite side 
of the fault from the springs area. The development is 
estimated to require about 1.07 MWt (3.2 x lov5 Quads/year) 
(Monroe City, 1977), and the first phases are schedu1ed:to be 
completed by about 1981 with expansion continuing beyond that 
date . 
Plans for other developments are not so firm; in fact, 
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most are in the rumor stage. The Division of Water Rights 
has been approached by several developers who are applying 
for grants through the DOE Program Opportunity Notice pro- 
gram; it would probably be improper at this early planning 
stage to reveal much concerning them. Other inquiries have 
been made concerning small projects such as greenhouses and 
the heating of individual homes, but again, the plans are 
very preliminary. 
In April 1978 the. Utah Geological and Mineral Survey 
drilled some temperature gradientwells in the vicinity of 
Crystal Hot Springs, with financial assistance through the 
DOE State Cooperative Program. This led directly to the 
drilling of a geothermal well by the State Forester's Office, 
supposedly to be used for silviculture development . However, 
plans for this development may or nay not have changed, or 
may change in a few weeks. 
\ 
Development in the area is fairly 
certain, but it is not completely resolved yet what that 
development will be. 
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ENERGY PRODUCTION AND CONSUMPTION IN UTAH 
Utah is a state rich in energy resources. Some primary 
sources for energy in Utah are coal, hydroelectric, oil, 
natural gas, uranium, oil shale,tar sands, solar, and of 
course, geothermal resources. 
Table 10 shows energy consumption, production, and net 
import or export in Utah for the years 1970-1975, 
A major objective in the second year, as discussed in 
the section dealing with direct application scenarios, will 
be the identification of energy demands as related to the 
resource areas. 
analysis of energy production and consumption than is here 
given. 
This will require a much more in-depth 
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Energy Production and Consuagtlon in Utah, 1970-1975'(1) 
(Trillion OTUl 
Production 
--------- - -----..-_I_ 
Year O i l  Natural Gas Coal llydio Total 
~ ~~ -- -. 
1970 130.80 42.50 118.30 2.46 294.06 
1971 132.30 43.60 115.70 2.60 294.20 
1972 140.80 39.24 120.10 2.86 311.00 
1973 183.00 42.50 131.50 3.13 366.13 
1974 220.40 50.53 151.20 3.30 425.43 
Consumption 
- -- 
011 GdS Coal llydro Total 
--- ------- -- 
160.75 111.40 75.25 2.46 349.86 
181.24 109.70 74.83 2.60 368.37 
199.12 108.80 75.43 2.86 386.21 
20S.88 114.30 98.93 3.13 422.24 
192.08 109.50 91.05 3.30 401.93 
201.60' 109.60 83.20 3.56 397.96 
-. - 
I__--- 
Nut 
----.I_-. - 
Net Nr: t 
Imports Exports 
5 5 . 8 0  . . . 
-. 
14.17 . . . 
75.21 . . . 
56.11 . . . 
. . . 23.5 
. . . 54.73 . -- 
1. Electrical conruntptlon and proJtictlon othcr than hydroelectric i s  assumed to be included la tu01 consumptlon and 8 0  is not 
included In thls analyalg. 
2. 000s not includr, uranium. 
Prom Millar end Sourle, 1976. 
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ECONOMICS 
No specific economic analyses or feasibility studies 
have been conducted by the Utah Operations/Research team, 
although such studies may be part of the second year's activ- 
ities. Hopefully, the second year's efforts will include 
rough cost/benefit analyses of some of the xhore specific 
recommendations. More sophisticated economic and sensitivity 
analyses may be run by the Core Team at New Mexico State 
University using the computer models which they have devel- 
oped. 
Based on discussions with industry and others, a few 
conclusions may be drawn concerning geothermal exploration 
and development. One is that at this time geothermal devel- 
opment is not profitable enough to encourage industry to 
invest at a rate high enough to meet the postulated DOE 
goals; at least, exploration to date has been slow compared 
with original projections by DOE and others. There are sev- 
eral reasons why this is so. One is thatfronbend costs such 
as leasing and exploration, especially wildcat drilling, are 
very high. This is compounded by the fact that, at least in 
Utah, geothermal is still a fledgling industry. This in- 
creases costs because of such factors as the distance which 
drill rigs must be moved, the learning phase of drilling in 
any new prospect where initial drilling is expensive (such as 
Cove Fort), the need for geophysical/geological exploration 
at new prospects, as well as the high first-year rental for 
KGRA leases. All of these costs will decrease as development 
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proceeds, i.e., drill rigs will be available in the general 
area, drilling will be more effective and relatively less 
costly as the developers learn about the geology of an area 
and how to cope with local geological problems, etc. 
The problem of high exploratory costs has been addressed 
in part by the DOE Industry Coupled Case Study Program, which 
provides direct financial assistance to the developer in re- 
turn for the information gathered through the exploratory 
work. This program has been effective in Utah, where the 
Roosevelt and Cove Fort prospects were studied intensively, 
including partial funding(either directly or retroactively) 
for four deep wells at Roosevelt and three at Cove Fort/Sul- 
phurdale. It is fairly clear that the program was effective 
in accelerating the new drilling; the funding of wells retro- 
actively undoubtedly was of assistance to the companies in- 
volved, but the .impact of the released’ information is less 
direct and hence more difficult to assess. 
A -. _ .  
Another problem whichadversely affects the economics of 
geothermal exploration and development is the existing tax 
structure. There are at present no tax incentives for geo- 
thermal exploration and development. 
incentives were offered, both on the state and federal levels, 
it might aid in accelerating exploration and development. 
depletion allowance is one possibility, but there are other 
methods of supporting exploration and development, both for 
electrical and direct use applications, perhaps bywrite-off 
advantages. 
If significant tax 
A 
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It may.be that a basic problem is that geothermal devel- 
opment is in many cases still only marginally profitable. 
The basic role of the profit motive has been pointed out by 
several developers. 
The economic problems associated with direct use devel- 
opment are not yet as evident as those associated with elec- 
trical development. 
associated with high front-end costs such as drilling and 
retrofitting. Again, it is not unreasonable to suggest tax 
incentives for small alternate-energy operations such as 
geothermal direct use applications. 
There are some obvious problems, again 
Another possible form of 
assistance might be a loan or loan guarantee program, if it _ _  k R  L 
were tailored to the needs of small and moderately sized 
I; 
- 
I developers. 
have to be simple enough and approval would have to be reason- 
To be effective, the loan applications would h 
able enough to encourage small developers to apply. 
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INSTITUTIONAL ANALYSIS 
A major objective of the Operations/Research study was 
to define and analyze the public and private actions neces- 
sary to bring geothermal development to pass. 
tive, like the development profiles, will require successive 
This objec- 
iterations in order to refine and update the information. 
The Utah O/R team approached the task of defining insti- 
tutional involvement by obtaining information from developers 
(in particular Phillips Petroleum Co.) and approaching vari- 
ous agencies directly. With the preliminary information on 
, 
the agencies involved and the permits required, a tabulation 
of the information was made. The various agencies were then 
contacted to verify and enhance the preliminary list. 
this information another table of data was made, which 
included the various agencies involved, the stage of develop- 
ment at which the permit is required, approximately how long 
From 
it takes for the permit to be issued, and a brief discussion 
of the permit and permitting process. This information is 
found in Table 11. 
State Agencies 
The primary geothermal regulatory responsibility within 
the Utah state government lies with the Division of Water 
Rights. This authority was granted by the state legislature 
in Section 73-1-20, Utah Code Annotated, 1953, included here 
in its entirety. 
73-1-20. Geothermal energy production--Regu- 
lation by division of water rights.--(l) The 
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division of water rights is given jurisdi,ction and 
authority to require that all wells for the dis- 
covery and production of water to be used for 
geothermal energy production in the state of Utah, 
be drilled, operated, maintained, and abandoned in 
such manner as to safeguard life, health, property, 
the public welfare, and to encourage maximum eco- 
nomic recovery. 
(2) In carrying out its responsibility under this 
act, the division of water rights may utilize person- 
nel, equipment, or other assistance of any division 
or department and may transfer funds to that divi- 
sion or department to reasonably compensate it for 
use of its personnel or facilities. 
The legislation is:brief and general. The Division of 
Water Rights has'drawn up working Rules and Regulations for 
Geothermal Wells and Exploration. 
have not yet been adopted but are being used as drafted at 
this time. 
These rules and regulations 
A preliminary list of state and local agencies involved 
in geothermal development is found in Table 12. Most of these 
are not iivolved in a regulatory capacity. It is certain that 
as development proqresses more agencies and groups will be in- 
volved. This list includes only those who have already inter- 
acted or who have been contacted by the Operations/Research 
study team. 
It is evident that several of the agencies could go 
in different sections of the list. It is also apparent that 
the role of each respective agency will vary from development 
to development, and many of the agencies listed may be in- 
volved in several ways in any given development; for in- 
stance, the Department of Business regulation issues the 
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I' Direc t" Involvement 
Utah State Legislature 
Division of State Lands 
Division of Water PLghts 
Bureau of Water Quality 
Bureau of Air Quality 
Bureau of Solid Waste Management 
Department of Transportation 
Department of Business Regulation 
Utah Tax Commission 
County Commissions 
County Clerks 
County Health Officers 
County Tax Commission 
"Advisory" or Consultinq 
Utah Geological and Mineral Survey 
University of Utah Research Institute (UURI) 
EG&G (Idaho Falls) 
Utah Division of Water Rights 
Various Consulting Firms 
I' Indirect " Involvement 
Utah Energy Office 
Utah Farm Bureau 
State Building Board 
Department of Development Services 
Industrial Development Division 
Office of Legislative Research 
Foresters Office 
Di.vision of Oil, Gas, and Mining 
Division of Health 
Utah Department of Agriculture 
Water User's Association 
State Court System 
Environmental Groups 
Municipalities and Communities 
Division of Wildlife Resources 
State Planning Office 
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Certificate of Convenience and Necessity for a utility-owned 
power plant, and also issues carrier licenses to tank trucks 
which carry water to geothermal drill rigs. 
this type of complex involvement is very common. 
Of course, 
A schematic diagram of the Utah Sfate Government is 
shown in Appendix C .  The path of authority.for the Division 
of Water-Rights and a schematic procedural flow diagram for 
the appropriation of water are also shown in Appendix C ,  
Analvsis of State Institutional Factors 
At this time, the institutional analysis for the state 
of Utah is only preliminary. Many unforeseen problems will 
undoubtedly arise, particularly with respect to direct use 
applications. Electrical developers are large and have done 
much advance research into potential institutional impedi- 
ments; on the other hand, the smaller developers associated 
with many direct use projects often start from scratch and 
tackle problems as they arise, The result is that'much of 
what is learned about institutional impediments to direct 
use comes from experience. 
For electrical development, the major, foreseeable, 
possible impediments at.the state level appear to be 
associated with water.rights. This is not to say that water 
rights will be a problem, but that they appear most likely 
to be. magor, relative t.0 other state requirements. 
Legal problems concerned with priorities of rights may 
arise as development progresses, particularly where the 
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ground water reservoir is connected to the geothermal reser- 
voir. In prospects where several developers are draqing 
from the same reservoir, priority problems may also arise; 
however, at present it appears that these problems may take 
the form of unitization problems. This particular problem 
is as much an industry problem as a state problem, because 
it is based at least in part on administrative decisions by 
the involved developers. 
A Unit would be formed at any particular prospect in 
order that the resource would be developed in a reasonable 
and beneficial manner. The advantages of unitization are 
numerous: orderly development, development based on the 
most advantageous geologic conditions rather than inter- 
lease competition, avoidance of water-rights disputes, shar- 
ing of costs and data, etc. The primary drawback is appar- 
ently that developers other than the unit operator are not  
able to fully determine development on their own leases. 
Federal regulations require unitization on federal lands. 
The Utah Geothermal Rules and Regulations state: 
2-6 Unit Agreements: At the requestof anyinter- 
ested party or on his own initiative, the State 
Engineer may establish a unit plan or agreement 
for a geothermal area to prevent waste, protect 
correlative rights, and avoid drilling unnecessary 
wells. 
be given and a hearing held before the State 
Engineer before the unit may be created. 
It has not yet been determined by a court of law if the 
State Engineer does actually have the authority to enforce uniti- 
Proper notice to’interested parties must 
zation; hopefully the question can be determine6 without lawsuits. 
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While it is foreseeable that legal actions could be 
taken if, for instance, unitization was enforced by the State 
Engineer, they could also arise if no unitization took place, 
e.g., legal struggles for the use of the water in a limited 
geothermal reservoir. The answer, of course, is voluntary 
unitization; but that is, as mentioned earlier, an adminis- 
trative decision by the developers involved. 
I For direct use projects, water rights will also be a 
problem, but probably not for the same reasons. It appears 
that many low temperature basins are either connected to 
ground water basins or surface features such as springs or 
' hot pots, where water is already appropriated. In some 
cases, it may be possible to use the geothermal waiter for 
heat and reinject it, but water required for other uses 
associated with the development may not be open to appropri- 
ation (it may still be available by purchase); in other cases, 
where hot springs are already being used for developments 
(usually spas), any withdrawal of the hot water may be pro- 
tested. Potential problems are numerous; unfortunately, 
conflicts of this type are most likely to occur in the more 
populated areas, i.e., the Wasatch Front,where both population 
and resources are located but where most of the available 
gound water has already been appropriated. 
There are, of course, other problems on the state level. 
Most of these involve lack of clarity of roles, overlap of 
responsibility, lack of clarity in some regulations, etc. 
Many of these problems exist because geothermal development 
is new in the state and it will take some time to sort out 
E 
u 
I; 
responsibilities, make decisions on the most reasonable 
approach to regulations,and so forth. Most of these are not 
impediments as much as they are just a hassle, and many will 
be worked out in time. 
An extensive and in-depth analysis of state laws, 
statutes, legislation, etc., coupled with workshops involv- 
ing legislative bodies in each of the western states, has 
been undertaken by the National Conference of State Legis- 
latures (NCSL). 
various states in analyzing existing institutional situa- 
tions and in defining needed legislative changes, additions, 
The purpose of this project is to aid the 
and deletions, and then to act as advocate for the needed 
legislation. Utah has been chosen as a pilot state for the 
project; workshops will begin in August of this year. 
is to be hoped that the O/R research and the NCSL Geothermal 
Policy project willbe able to assist the states to define and 
It 
prevent some of these problems before they arise. 
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Federal Agencies 
The federal leasing and permitting system is very com- 
plex and often cumbersome. 
on a general level in the section on leasing in Utah. 
report will not deal with all the details of the federal 
leasing and permitting system; however, in order to define 
the perceived problems it will be necessary to discuss cer- 
tain aspects in some depth. 
Leasing procedures were discussed 
This 
The federal geothermal leasing and permitting system 
is administered primarily by the BLM and USGS in the Depart- 
ment of Interior, the U.S. Forest Service in the Department 
of Agriculture, and the Department of Energy. These agen- 
cies interact in various phases of the leasing/permitting 
process, and, under interagency cooperative agreements, 
each agency performs specific functions. 
brief summary form the various roles and interactions of the 
different agencies. Figures 3 and 4 show simplified flow 
TableU shows in 
diagrams of pre-- and post-lease activities. 
The federal leasing procedures have already been dis- 
cussed in the section dealing with leasing in Utah. A com- 
plete, detailed discussion of the federal regulations, pro- 
cedures, and practices would be volumous and beyond the scope 
of this particular report. 
those aspects of the leasing procedure which are related to 
recommendations. 
- 
The emphasis here will be on 
TABLE 13 
Summary of Responsibility in the 
Federal Geothermal Leasing and Permitting Program 
BLM - Bureau of Land Management 
DOE - Department of Energy 
FS - Forest Service 
FWS - Fish and Wildlife Service 
GS - U.S. Geological Survey 
IGCC - Interagency Geothermal 
Coordinating Council 
Land Management Planning BLM/PS . 
Pre-Lease BLM Exploration Permit BLM/FS (Primary) 
or FS Prospecting Permit 
Competitive Lease Sale 
Scheduling 
Pre-LeaseEnvironmental Analysis 
Competitive Lease Sales 
Non- Compe t i t ive Lease 
Applications 
Scheduling for Non-Competitive 
Leasing 
Development of Lease 
Stipulations 
Issuance of Lease 
Post-Lease Environmental 
Analyses 
Permit 
Post-Lease Exploration 
* 75 
I 
GS and FWS (Consulting) 
BLM/FS/ 
GS/Industry/ 
IGCC 
BLM and/or FS (Primary) 
GS and FWS (Consulting) 
BLM (Primary) 
FS/GS/FWS/DOE (Consulting) 
BLM (Primary) 
FS/GS/FWS (Consulting) 
BLM/FS (Primary) 
GS/FWS (Consulting) 
BLM/FS/GS/DOE 
BLM/DOE 
GS (Primary) 
BLM/FS/FWS (Consulting) 
GS (Primary) 
BLM/FS/FWS (Consulting) 
Information presented by the Interagency Geothermal Stream- 
lining Task Force, June 1978. 
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Pre-Lease Exploration 
Pre-lease exploratory activities such as geological/geo- 
physical surveys or temperature gradient surveys may be con- 
ducted on federal lands under a casual use permit (BLM) or 
special use permit (USFS). Application is made’to the sur- 
face management agency, which then has 30 days to approve 
the permit or explain to the applicant why it was rejected. 
Competitive Leasing 
Known Geothermal Resource Areas (KGRA’s) are determined 
by the three methods mentioned earlier: geologic indications 
of resources, nearby discoveries, or competitive interest 
(other indicia may also be used). Competitive interest is 
defined basically as simultaneous filing for the same land. 
(Details are found in the federal regulations § 3200.0-5.) 
. 
If an area is designated a KGRA for geologic reasons 
or because of proximity to a discovery, the USGS in consul- 
tation with the other agencies determines the priority of 
processing the KGRA. An environmental assessment (EAR) is 
conducted on the specific lands in the KGRA by the surface 
management agency, usually either BLM or Forest Service. 
If the EAR indicates that an Environmental Impact Statement 
is necessary, it is conducted; ifnone is required, the re- 
sults of the EAR are used to determine the lease stipula- 
tions. Input to the stipulations is provided by the other 
agencies, specifically by the USGS and the surface management 
agency. 
The lands are then put up for sale and are advertised 
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by the BLM. Bids are received and reviewed by the surface 
management agency and the USGS. The lease is then .awarded 
to the highest bidder by the surface management agency and 
the lease is issued by the BLM. 
At present, there are no methods for declassifying 
lands from KGRA status. This means that the lands remain 
classified as KGRA even if no bids are received, and that 
subsequently they must be leased competitively regardless of 
the true industry interest or geothermal potential, 
Non-Competitive Leasing 
If a developer files for a lease on non-KGRA lands, and 
no other applications for the same land are filed within the 
same leasing period, the lease is processed as a non-competi- 
tive lease, Even so, the lease is not cleared as non-com- 
petitive until near the end of the approval process, 
an application which began as a non-competitive lease may be 
2 
Thus, 
declared competitive before it is issued. 
When an application for a non-competitive lease is sub- 
mitted, the land management agency (usually BLM or USFS) 
consults with other agencies to schedule the EAR. The EAR 
is then conducted by the agency, and it is determined if an 
Environmental Impact Statement is necessary. 
of the EAR or EIS are incorporated h t o  the lease stipulations, 
Under current procedures, the lease is then sent toehere- 
gional USGS office where it is checked against the KGRA list. 
If it is at that time not KGRA land, it is sent back to the 
surface management agency for approval, and the lease is 
The findings 
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issued by the BLM. Currently in Utah, it takes five months 
or longer for the EAR (probably longer on forest lands) and 
about three months for the subsequent administrative work; 
altogether a lease may be obtained in about eight months if 
no problems arise (Bull, 1978). 
Post-Lease Permits 
After the lease has been issued, the developer may ob- 
tain a permit for casual use (geological/geophysical explor- 
ation, temperature gradient wells, etc.) from the USGS. This 
post-lease exploration permit must be issued within 30 days, 
or the applicant must be informed why it was denied. 
& 
To obtain a permit for surface disturbing activities 
such as deep exploratory wells, the developer must apply by 
submitting a plan of exploration. The plan of operation must 
be fairly detailed and complete. Because of the long lead 
time for approval of plans of exploration, about one year 
(Bull, 1978), it is the usual practice by developers to 
apply for the maximum number of sites, i.e., exploratory 
wellsj which are expected to possibly occur. The approvals 
apparently do not take significantly longer for a larger 
number of sites. 
When the plan of operation is submitted, the USGS sends 
interested parties letters by way of announcement. 
investigations are then conducted and public comment is 
invited. The EAR'S are carried out on a site-specific basis, 
i.e.,proposed drill pad by drill pad. 
EAR'S are incorporated into the stipulations attached to the 
Field 
The results of the 
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lease as conditions of approval. 
with the stipulations, etc., is then submitted to the sur- 
face management agency and the USGS area supervisor for 
approval. 
The plan of operation, 
The permits are then issued. 
This procedure is carried out for each step of develop- 
ment. 
mitted are for exploration, development, injection, utiliza- 
tion, and production. (Forexplanations of the plans, see 
Table 11.) 
about a year for approval, as mentioned above; subsequent 
plans may be approved in three to five months because much 
of the necessary information would be available from previous 
EAR'S (Bull, 1978). 
Other Federal Involvement 
The various plans of operation which must be sub- 
The plan of exploration is estimated to take 
As seen from Table 11and Table13, other federal agen- 
cies involved in geothermal leasing, permitting, and develop- 
ment include the U.S. Fish and Wildlife Service, the Environ- 
mental Protection-Agency; and the Department of Energy. 
The U.S. Fish and Wildlife Service acts primarily as a 
consultant to the USGS and the other agencies. 
mental Protection Agency is only remotely involved in the 
leasing and permitting process, but acts cooperatively with 
state and county health agencies for air and water discharge 
permits . 
The Environ- 
The Department of Energy acts somewhat as an advocate 
for geothermal development. 
ment of lease stipulations and in the issuance of the lease. 
It is involved in the develop- 
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The DOE also initiates programs to encourage geothermal 
development; i.e., case study programs, demonstration pro- 
grams, loan guarantees, etc, 
The Interagency Geothermal Coordinating Council was 
formed to promote coordination and cooperation between 
federal agencies. It plays an important role in simplifying 
proceduresand reducing institutional impediments at the fed- 
eral level, as discussed in the following section. 
Analysis of Federal Involvement 
It is generally agreed that federal regulations, pro- 
cedures, and requirements impose significant encumbrances 
on geothermal development. 
the form of delay in leasing and permitting; other imped- 
Much of this impedance takes 
ance takes the form of restrictive stipulations or delib- 
erate inaction on applications. 
The Interagency Geothermal Coordinating Council (IGCC) 
represents virtually all the federal agencies which have 
anything to do with any phase of geothermal development.. The 
purpose of the council is to coordinate geothermal-related 
activities by the member agencies. As a result of work by 
the council and other agreements, such as interagency memo-, 
randums of understanding, the leasing and permitting processes 
have been simplified somewhat by a reduction in the number 
of agencies with whom a developer must deal directly, (The 
otheragenciesmay stillbe involvedin theapprovalprocess.) 
In spite of these preliminary efforts, the approval pro- 
cesses have remained cumbersome and slow. The IGCC was given 
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a mandate: 
"for assessing legal, environmental, regulatory, 
and other aspects of Federal, State, and local 
government policy as they relate to geothermal 
energy and for developing recommendations for 
changes and improvements in related laws, poli- 
cies and procedures, and for examination of other 
institutional aspects of geothermal energy, in- 
cluding non-governmental aspects." (Interagency 
Streamlining Task Force, 1978.) 
Toassist the IGCC in th is task , theIn teragencyGeothemal  
Streamlining Task Force was formed. 
Force is to develop specific recommendations to "streamline 
The purpose of the.Task 
leasing and environmental review procedures to remove un- 
necessary barriers to development of geothermal resourcesf8 
(Interagency Geothermal Streamlining Task Force, 1978) . The 
Task Force has developed proposals and held workshops at sev- 
eral locations throughout the western states in ordertocollect 
public input on the recommended changes and improvements, as 
well as on problems and suggestions not covered by the pro- 
posals. 
The result of this concentrated effort has been that 
most of the problems related to geothermal leasing and per- 
mitting on the federal level have at least been identified. 
This includes most of those identified as impediments by the 
Utah O/R team in the course of interviews and contacts with 
industry and governmentaJ agencies. 
One of the mostconsistentlyvoiced concerns has been 
that of the general time lags involved in the federal proced- 
, ures, both pre- and post-lease. The Streamlining Task Force 
has gone into considerable detail to define the areas where 
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unnecessary time lags occur, and has made a number of speci- 
fic recommendations to correct these conditions. A summary 
outline of these preliminary proposals, which were drafted 
by the Task Force for the purpose of inviting comment, is 
found in Table14; the complete Task Force Program and Objec- 
tives, with supplementary information distributed by the Task 
Force, is found in Appendix E. 
As part of the effort to aquire public input to the 
recommendations and proposals, a workshop was held in Salt 
Lake City, Utah, on June 29, 1978, which was attended by 
representatives of the O/R teams from most of the states 
included in the original Southwest Region; i . e . ,  Colorado, 
Nevada, New Mexico, and Utah. 
not able to attend.) 
specific recommendations were made by the states in support 
of the Task Force proposals. 
summarized in Table 15. 
(Arizona representatives were 
The result of this meeting was that 
These recommendations are 
One subject which was not brought to issue by the task 
force was that of acreage limitations of federal leases. 
explained earlier, there is a limit of 20,480 acres for any 
As 
single developer within any given state. 
The consensus among the industry contacted by the Utah 
O/R team was that the acreage limitations are not reasonable 
and form a barrier to acceleratedgeothermaldevelopment. The 
rationale for the acreage limitation was that it would en- 
courage a wide spectrum of developers, including speculators, 
and that this would spur geothermal development. This was 
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TABLE 15 
Summary of State O/R Recommendations: 
Interagency Geothermal Streamlgning Task Force Proposals 
1. 
2. 
3. 
4 .  
5 .  
6. 
The states supported the three options proposed by the 
Task Force. 
The states encouraged the elimination of competitive 
KGRA's. The competitive bidding system on KGRA lands 
was considered unreasonable, counter-productive in terms 
of benefits to the country, and an unnecessary barrier to 
geothermal development. 
The states supported different methods of dealing with 
development of electrical versus non-electrical pro- 
spects. It was felt that the fundamental differences 
between direct use and electrical production warrant 
differences in regulations and administrative procedures. 
The state teams generally supported Option I11 of the 
plan, which dealt with phased environmental studies, 
with the stipulation that the option be left as an elec- 
tive choice open to the developer. It was also consid- 
ered important that some sort of reimbursement be made 
available to the developer if substantial investments 
were made for exploratory work but further development 
was denied as a result of the comprehensive "second 
stage" environmental studies. This reimbursement could 
take the form of tax advantages, direct subsidies in . 
whole or part, deductions from rentals for. other leases, 
etc. It was also considered equitable that if a decision 
to deny development were later reversed, lthe original 
applicant should have priority in being able to develop 
the area. 
Although it was not part of the Task Force proposal, it 
was felt that some states would benefit by having a 
geothermal consultant at the state level, possibly funded 
in part by the DOE. This individual could provide infor- 
mation services to the public and to the state govern- 
ments, serve as an advisor to the state government (par- 
ticularly the legislature), act as a liaison between the 
state, federal agencies, and industry, and perform other 
tasks to foster geothermal progress within the state. 
Another recommendation by the state teams, which applied 
more to the states than federal agencies, was that the 
states should allow municipalities to incorporate as 
energy distributors, in order to allow for the use of 
geothermal energy on a community basis. 
85 
TABLE 14 
Outline Summary of Options for Modification of the Federal 
Geothermal Leasing and Permitting Program. (Preliminary 
proposals for purposes of discusssion.) I 
Option I 
Improve the present system through changes in regulations 
and adiiinistrative procedures. 
A. Use regional or areawide environmental analyses in 
pre-lease review and conduct site specific studies 
only during the post-lease permitting process. 
B. Set time limits or timeframes (through administra- 
tive directive and/or regulations) for issuance of 
leases and permits. 
C .  Improve coordination in all phases of pre- and post- 
lease activities. 
D. Improve uniformity and consistency of policies and 
procedures with respect to lease stipulations among 
the involved agencies. 
and non-competitive areas. 
study areas and other special areas where requested. 
E. Institute formal nomination procedures for KGRA's 
F. Allow no-surface-occupancy leases in wilderness 
G. Modify KGRA regulations. 
H. Allow issuance of non-competitive leases unless the 
area is in a KGRA at time of application. 
Provide budgets in proportion to workloads, organi- 
zationalneeds, and priorities. 
I. 
Option I1 
Base leasing decisions on areawide environmental assessment 
in combination with land management plan. 
Option 111 
Provide for separate environmental analysis of exploration 
and development phases, with initial review of exploratory 
impacts only and comprehensive review only after a discovery 
is made. 
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TABLE 15 
C 
II 
Summary of State O/R Recommendations: 
Interagency Geothermal Streamlining Task Force Proposals 
1. The states supported the three options proposed by the 
Task Force. 
2. The states encouraged the elimination of competitive 
KGRA's. The competitive bidding system on KGRA lands 
was considered unreasonable, counter-productive in terms 
of benefits to the country, and an unnecessary barrier to 
geothermal development. 
3 .  The states supported different methods of dealing with 
development of electrical versus non-electrical pro- 
spects. It was felt that the fundamental differences 
between direct use and electrical production warrant 
differences in regulations and administrative procedures. 
4. The state teams generally supported Option I11 of the 
plan, which dealt with phased environmental studies, 
with the stipulation that the option be left as an elec- 
tive choice open to the developer. It was also consid- 
ered important that some sort of reimbursement be made 
available to the developer if substantial investments 
were made for exploratory work but further development 
was denied as a result of the comprehensive "second 
stage" environmental studies. This reimbursement could 
take the form of tax advantages, direct subsidies in 
whole or part, deductions from rentals for other leases, 
etc. It was also considered equitable that if a decision 
to deny development were later reversed, &he original 
applicant should have priority in being able to develop 
the area. 
5 .  Although it was not part of the Task Force proposal, it 
was felt that some states would benefit by having a 
geothermal consultant at the state level, possibly funded 
in part by the DOE. This individual could provide infor- 
mation services to the public and to the state govern- 
ments, serve as an advisor to the state government (par- 
ticularly the legislature), act as a liaison between the 
state, federal agencies, and industry, and perform other 
tasks to foster geothermal progress within the state. 
6. Another recommendation by the state teams, which applied 
more to the states than federal agencies, was that the 
states should allow municipalities to incorporate a s  
energy distributors, in order to allow for the use of 
geothermal energy on a community basis. 
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supposedly based on experience with oil, gas, and hydrocarbon 
exploration. 
However, as geothermal exploration has proceeded, a 
few problems have come into focus. 
gas, and hydrocarbon lease limits within any single state is 
For one thing, the oil, 
246,080 acres, more than twelve times the 20,480 acre geother- 
mal lease limits (BLM Public Relations Office, 19.78). Fur- . 
thermore, small speculative developers seldom have enough 
financial backing to do their own exploratory work. (There 
is only record of two exploratory wells--one of which was a 
temperature gradient hole--drilled by individuals in Utah.) 
The speculators apparently do not intend to do exploration 
work on their own, but rather seek to lease likely prospects 
and then sublease or assign the lease to a major developer 
who has the capability for exploration. 
the wealth among speculators, but it does not encourage 
development; ih fact, it impedes development by further 
burdening the developers, who actually do the work. 
This may distribute 
If the speculative lessees do not assign the lease, the 
odds are against development. If the lease is assigned to a 
major developer who can do the exploratory work, the acreage 
applies to the total for the developer, and is subject to the 
limitations. 
quently must make decisions whether to keep leases or drop 
them, without being able to do enough exploration to justify 
the decision. 
The net effect is that the developers fre- 
The recommendation of the Utah O/R team is that lease 
limits be re-evaluated. The degree of impedance due to lease 
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limitations is, quite frankly, not clear at all. However, 
it appears that modifications are justified. Such modifi- 
cations might involve simply raising the limits; exempting 
some lands from the state total in a manner similar to the 
exemption for unitized lands, e.g.8 landswhere significant 
exploration has taken place; or other alternatives. 
An essential element of any efforts to accelerate geo- 
thermal development will be tax incentives, on both state 
and federal levels. Geothermal tax provisions are currently 
pending in a House/Senate conference committee. 
provisions, which are long overdue, should help alleviate 
some of the financial pressure on the developers. 
The tax 
c 
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Private Industry Involvement 
Private industry, of course, plays a fundamental role 
in geothermal development. 
level that decisions are made as to whether the potential 
benefits, both long and short term, justify the expenses of 
exploration and development. Administrative decisions 
It is really at the industry 
within an industry, often based on data unavailable outside 
the company, can drastically affect the rate or extent of 
development at a given prospect or over a given area. 
Development is usually directly dependent on the industries' 
ability to interpret geological information in order to lo- 
cate resources. 
The major developers in Utah, as indicated by explora- 
tory wells (mostly temperature gradient wells) are shown in 
Table16. Most of these developers are oil exploration com- 
panies. Some of them, such as Hydrosearch and Utah Power and 
Light, tried a few ventures several years ago and have not 
done much exploratory work since. 
shown interest to date are also listed; of course, Utah Power 
and Light is by far the major electrical utility in Utah. 
The utilities which have 
Also shown are a number of potential direct use projects 
which at this time seem most likely to be developed; however, 
so far only one project, Monroe City, is beyond the pre-plan- 
ning stage, 
A few barriers have come into focus on the private 
industry level. 
question of unitization, 
One of these has been alluded to earlier: the 
A t  the state level it is mostly 
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TABLE 16 c 
Utah Power and Light Company 
Bountiful Light and Power Company 
Escalante Valley Electric 
Major Geothermal Developers In Utah 
AMAX Exploration, Inc. 
Chevron Resources Company 
Geothermal Kinetics, Inc. 
Geothermal Power Corporation 
Hunt Energy Corporation 
Nelson B. Hunt 
Caroline Hunt Trust Estate . 
Getty Oil Company 
Hydro-Tech Company 
McCulloch Oil Company 
O'Brien Resources Company 
Phillips Petroleum Company 
Republic Geothermal, Inc. 
Thermal Power Company 
Union Oil Company 
Utah Power and Light 
Utilities 
Potential Direct Use Developers 
Monroe City 
McCulloch Oil Company 
Utah Forester's Office 
Escalante Valley Electric 
t; 
t 
t 
i '  d 
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concerned with the rights to the resource;atthe industry 
level, however, it takes on aspects related to a whole spec- 
trum of inter-company negotiations, of which unitization is 
only a single manifestation. It is obvious that if companies 
would share data and technical know-how, geothermal develop- 
ment would proceed significantly more rapidly. 
companies operate on a basis of complex moti-ves, of which 
profit is certainly the most influential butnot the only one. 
It should be recognized that the right of self-determination, 
though limited, is fundamental to. the free enterprise system. 
But, private 
An impediment which is beginning to manifest itself but 
s 
which has not yet fully impacted development is the avail- 
ability of drill rigs. A number of developers have commented 
on the fact that geothermal drill rigs were difficult to con- 
tract, in a few cases because of added restrictions imposed 
by the DOE Case Study Program. 
no real scarcity ofdrillrigs, compe'titionforthe rigswithoil 
and gas exploration is keen. 
is at a disadvantage because oil rigs must be modified to 
Although there is at present 
Geothermal exploration in Utah 
accommodate blow-out prevention equipment. The rigs usually 
must be brought long distances to the geothermal fields in 
Utah (usually from New Mexico, Nevada, or possibly from Colo- 
rado or Northeastern Utah), and rig contractors prefer con- 
tinuous contracts as opposedto single wells. If exploration 
continues at its present rate, enough rigs can probably be 
brought into the geothermal fields so that no shortage will 
occur. 
erate, particularly at rates required to meet energy goals, 
However, if exploration and development is to accel- 
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drill rig unavailability may become more acute. 
It has also been pointed out that if development through- 
out the region is to progress at hoped-for rates, a scarcity 
of drill rigs may manifest itself on a regional basis (King- 
solver, 1978). 
Another problem at the industry level which must be 
faced is utility commitment to geothermal development. 
ities are by nature conservative about new energy sources. 
A number of developers have noted that when the utility is 
skeptical, it tends to make the developers more cautious 
because of uncertainty about the market. 
Util- 
This problem is particularly applicable to Utah. A few 
developers have indicated that they felt that the major util- 
ity in Utah, Utah Power and Light, may be overly conservative 
in their approach to geothermal energy. UP&L undertook ex- 
ploratory activities several years ago which were very dis- 
appointing with respect to electrical production, 
time, UP&L withdrew from exploration, and has apparently been 
At that 
somewhat skeptical of potential electrical projects. They 
have, however, indicated that they would be willing to buy 
power from geothermal developments if it is economical; in 
the meantime, they require substantial evidence of a resource 
before committing themselves. 
a need for more expertise in reservoir engineering to just- 
i f y  optimistic investments (Finlayson, 1978). 
They have also pointed out 
Because of the general reluctance by utilities to take 
risks with regard to geothermal reservoirs, and because the 
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Department Of Energy Involvement 
As discussed previously, the Department of Energy, 
Division of Geothermal Energy (DOE/DGE) has responsibility 
for encouraging geothermal development in addition to its 
duties in the leasing/permitting process. As advocate, the 
DOE/DGE has set up a number of programs to assist the indus- 
try in bringing development to fruition, 
In the initial phases of the DOE programs, assistance 
primarily took the form of research and development projects. 
The goal was to provide the basic technology needed to lo- 
cate, recover, and utilize the respurce. During the last 
few years the approach of the DOE has changed. 
has shifted from technical research to a mission-oriented 
The emphasis 
program in which the goals are the acceleration of commercial 
geothermal utilization, 
In Utah, the four DOE direct assistance programs which 
have been most significant are the Industry Coupled Case 
Study Program, the StateCooperative Resource Assessment Program, 
the Direct Applications Field Projects Cost Share Program, and 
the Loan Guarantee Progam. 
the DOE has contracted with the University of Utah/University 
of Utah Research Institute, which will have lead responsibil- 
ity for the planning and coordination of regional resource 
definition activities such as the State Cooperative Program. 
The DOE also indirectly funds the Operations/Research studies 
in the various states. 
In addition to these programs, 
’ 
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Industry Coupled Program 
The Industry coupledcase Study program has been men- 
tioned earlier in connection with drilling in Utah. The 
program is designed to provide direct assistance to industry 
in return for data which then becomes public. 
projects may include primarily deep exploratory well dril- 
ling, temperature gradient surveys, or one of a variety of 
geophysical/geological surveys, In Utah, some wells have 
been partially funded retroactively. 
Qualifying 
The guiding philosophy of the program, in addition to 
providing direct assistance and impetus to geothermal explor- 
ation has been to conduct a fairly intensive exploration pro- 
gram in a specific prospect. 
in a substantial amount of information covering a specific 
area. The advantage of this approach is, of course, that the 
geothermal potential of the area studied will be much better 
understood; the disadvantage is that the search for new poten- 
tial areas takes a lower priority. There is apparently pro- 
vision, for funding of exploration in new prospects, but 
because funding is planned years in advance, there might be 
delay in providing assistance for new areas. 
The program would thus result 
The case study program in Utah has been effective in 
accelerating exploration. 
with assistance from the program--the Getty well at Roosevelt 
and two wells by Union atCoveFort/Sulphurdale. Without 
doubt these wells were drilled earlier than they would have 
been if no assistance had been available, In addition, data 
Three new wells have been drilled 
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from four wells was purchased retroactively--the three Ther- 
mal Power wells at 
well (Forminco P1) 
It may not be 
case study program 
the Roosevelt prospect and the first Union 
at Cove Fort/Sulphurdale. 
wise to judge the total success of the 
until the third Union well is completed. 
However, the program has undoubtedly assisted the industry 
in the expensive and risky exploratory phases. 
State Cooperative Program 
The purpose of the state cooperative program is to com- 
pile data on moderate and low temperature resources, publish 
maps znd reports detailing the resources, and to perform some 
on-site exploratory work, including drilling, at the highest 
priority sites. The program is visualized as a forerunner 
to a direct use industry coupled program, which is foreseen 
for about 1982. 
In Utah, the state cooperative program has resulted in 
temperature gradient surveys of the Crystal Hot Springs 
prospect in South Salt Lake Valley, and the Midway prospect 
in the Heber Valley. At Crystal Hot Springs, the survey 
has resulted in several plans for direct use of the resource, 
although some of the plans are very unclear at this stage. 
The program also includes plans for surveys of the Beck's/ 
Wasatch Hot Springs prospect, Utah Hot Springs,andother 
prospects along the Wasatch Front. 
Direct Applications Field Projects 
The field projects program provides cost share funds for 
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project and the Thermal Power/AMAX/O'Brien/VTN project, both 
at the Roosevelt prospect) have both made applications for 
the loan guarantee. 
contacted by the Utah O;/R team stated that the loan guaran- 
tee would be useful to them, but a significant number stated 
that they would not be able to use it. 
Some of the other developers which were 
There appears a double-edged sword built into the loan 
guarantee program. On the one hand, for a company which is 
quite large, as was the case with most of the developers 
mentioned above, the loan guarantee is useless because a 
large company cannot afford to default on a loan. Major 
utilities also cannot default. One solution to this problem 
is to bring in a smaller company to build and own the power 
plant. (Rogers International basically fulfills this function 
for the Phillips Petroleum/UP&L development.) However, the 
other side of the problem is that the loan applicant must come 
up with 25% of the total cost in order to qualify for the 
loan. For many small companies, this is very difficult, 
There are several possible remedies for this situation. 
The simplest would probably be to allow the 25% to be applied 
to the total project. It would then include the wells and 
other work which had been completed earlier, and would allow 
the larger developers and the utilities to assist in the 
initial capital outlay (Berge,1978). 
Another possible solution would be to use reservoir 
insurance, This has been suggested by several developersand 
utilities as being preferable to the loan guarantee (Finlayson, 
99 
1978; Public comment at DOE Regional Planning Meeting, 
June 28, 1978). Undoubtedly, a major revamping of the pro- 
gram would give rise to further problems yet unforeseen. 
These suggestions have almost certainly already come to the 
attention of the loan guarantee administrators. 
The loan guarantee program was designed primarily for 
electrical projects or large direct-use projects. There is, 
however, a real need for loans or loan guarantees for small 
developers, usually direct users, who are faced with compar- 
atively large initial costs just as the larger developers 
are. It would appear that some sort of simple, obtainable 
loan system needs to be initiated for these small users. The 
very minimum changes would involve simplification of the 
application procedures for the existing loan guarantee; other 
programs designed specifically with small developers in mind 
would be much more effective. 
i 
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ASSUMPTIONS USED IN SCENARIOS 
April 1978 
Roosevelt Hot Springs Prospect 
The reservoir capacity at the Roosevelt Prospect was 
assumed to be 400 Wde. This figure is averaged between 
Phillips (l) and UP&L(2) planning estimates of 300 MWe, 
and Dr. Stanley Ward's estimate of 500 W e  ( 3 ) .  The heat 
flow data compiled by Dr. David Chapman also indicates 
about 300-500 MWe, In this respect 400 MWe is considered 
an optimistic and fairly realistic estimate, 
According to Phillips and UP&L(1&2), the plants are 
planned to come on-line in 55 MWe units two years apart 
if feasible. 
this information: 
The following assumptions were based on 
A. The plants were generally assumed to come on-line 
two years apart. 
B.. The later plants were assumed to be 100 MWePPants. 
This presumes: 
(1) Adequate reservoir capacity. 
(2) Development by a single operator (unitization), 
It is possible that later plants might be 55 MWe 
plants on-line each year. 
Cove Fort 
Several factors will tend to retard development at Cove 
Fort (Sulphurdale) . 
A. Drilling has been very difficult. It has taken 
a long time and considerable problems were en- 
countered from a geological standpoint, 
B. Because of these problems with drilling, the 
wells drilled by Union have been very expensive. 
C .  The presence of a viable reservoir has not yet 
been satisfactorily verified. 
In spite of these setbacks, several ventures are proceed- 
ing ( 4 ) .  For purposes of the long-range scenario, the 
following separate ventures were assumed. 
A. Sulphurdale--Union could have two areas here, 
one north of the freeway, one south. Because 
Union still appears to be progressing, the first 
plant was assumed to come on-line in 1984. The 
sites are left unspecified, This is an optimis- 
tic forecast, particularly in light of the diffi- 
culties mentioned above. 
B-3 Figure 1 (Continued) 
B. North Cove Fort (Dog Valley)--Hunt Energy Corp. 
is currently drilling on private lands several 
miles north of the Sulphurdale area. An optimis- 
tic forecast would put them on-line about 1985 
or, at best, 1984. Of course, the controlling 
factor will be the discovery of a reservoir. 
C. West Cove Fort Area--Several groups are conducting 
intensive exploratory activities in this area, 
although no deep wells have been drilled. Devel- 
opers in this area are AMAX, Hunt, Chevron, Phil- 
lips, and others. An optimistic estimate could 
place at least one of these prospects on-line 
in 1985 (4). Because several developers are in- 
volved, the plants could come on-line in bunches; 
the assumption for the scenario was usually a 
plant each year. 
3 .  Reservoir Quantities: Based roughly on various estimates 
of reservoir capacity, the following quantities were 
assumed : 
Sulphurdale 200 MWe. 
North Cove Fort 200 MWe. 
West Cove Fort 200 MWe. 
These assumptions appear to be optimistic but reasonable. 
Sulphurdale, North Cove Fort, and West Cove Fort were 
assumed to have 200 MWe capacity each. Again, these ca- 
pacities are not scientific reservoirestirnatesbutareuse- 
fulforpurposes of estimating development patterns. 
4. Federal Programs and other incentives/assistance: It was 
assumed that optimistic estimates would be partially justi- 
fied by the development of federal initiatives to acceler- 
ate and assist development in Cove Fort areas. Such pro- 
grams were left unspecified but will probably include case 
study programs, technology transfer, and the reduction 
of institutional restrictions. 
\ Note: Cascading and multiple use systems will very likely 
be developed for some of these areas, most particularly 
in the Sulphurdale area where exhaust from the power plant 
.may be used in sulphur mining or other industrial opera- 
tions (4). 
Thermo Prospect 
1. Reservoir capacity was assumed to be 100 MWe. This is a 
moderately optimistic assumption. The rationale for this 
estimate was that $he area involved might be larger than 
the 1.5 km2 estimated by USGS Circular 726, although at 
this time there is little evidence to support this hypothe- 
sis. 
1; B-4 Figure 1 (Continued) 
2. Earlier scenarios estimated drilling to begin at Thermo 
in 1980 (6). Republic Geothermal drilled a deep well in 
late 1977. This would seem to indicate that development 
at Thermo could be advanced by as much as two years. 
Also, federal programs could make an earlier production 
date feasible for Thermo as well as for some of the Cove 
Fort areas. On the other hand, preliminary information 
from the Republic Well at Thermo does not seem to justify 
boundless optimism; hence, the first plant was estimated 
to produce power on-line about 1986, with another 50 MWe 
plant following two years later. 
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BASIC ASSUMPTIONS FOR SCENARIOS 
Electrical Production from Geothermal Resources in Utah 
1, Reservoir: For purposes of the planning scenarios, it was 
assumed that geothermal reservoirs would be discovered 
early at each prospect. .(So far, the Roosevelt Hot Springs 
prospect is the only one where a geothermal reservoir has 
been verified). It was also assumed the reservoirs at 
each prospect will be commercial, with both adequate heat 
and adequate volume for electrical production. It was 
assumed that the reservoir will not be so deep or difficult 
to drill that exploration and production drilling is not 
economical. 
The following reservoir capacities were assumed, although 
there is as yet little evidence for these quantities: 
Roosevelt Hot Springs: 400 MWe 
Cove Fort/Sulphusdale: 200 MWe 
West Cove Fort: 200 MWe 
North Cove Fort: 200 MWe 
Thermo: 100 MWe 
Other Potential Areas: 200 MWe 
Most of these assumed capacities are probably high, parti- 
cularly for the Cove Fort areas. These data will be adjust- 
ed as soon as more infornation becomes available. 
2. Economics: It was assumed for each prospect that develop- 
ment will be economically advantageous to the developers, 
This includes the assumptions that the reserxoir will be 
commercial. 
available to finance development, The power was assumed 
to be marketable., i.e., that the utilities (primarily Utah 
.Power and Light) will a ree to buy and/or yheel the powey, 
It was also assumed tha? no further economlcal burdens will 
be placed on the developer by delays, environmental problems, 
etc. In addition, it was assumed that some federal assis- 
ance will be available to reduce the pressures of the 
other assumptions; not necessarily to fund the operations, 
but to provide some financial assistance through cost-share 
programs, loan or reservoir guarantees, tax incentives, re- 
duction of institutional delays, etc. 
Also, it was assumed that capital will be 
3. Institutional: It was assumed for each prospect that no 
unforeseen delays or problems due to institutional factors 
will occur. This includes the assumption that permitting 
will be prompt and will not be more restrictive than past 
permitting. 
B-7 
Continued 
It was also assumed that new regulations which might re- 
strict or retard development will not be added. 
and other legal actions were assumed not to accur, whether 
concerned with the environment, water rights, land disputes, 
mineral rights, or other potential issues. It was assumed 
that no delays will be imposed by State or local govern- 
ments over such issues as water rights, zoning ordinances, 
building permits, discharge permits, etc. It was assumed’ 
that major environmental impact statements would not be 
required for any phase of development at any of the pro- 
spects. 
Lawsuits 
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Summary: Getty 
The federal leases held by Getty Oil Company are located 
near the south end of the Roosevelt prospect. The leased 
area is not large (three sections) but the dome fault, 
which apparently provides a system of conduits for the 
geothermal fluids, runs through the lease, 
Extensive exploration and drilling has been done through- 
out the prospect by various developers. 
finished drilling a deep exploratory well with federal 
assistance under the industry coupled case study program. 
The data from this well has not yet been made public. 
Getty recently 
The Roosevelt Prospect has been partially unitized, At 
this time only Phillips Petroleum and Union Oil Co, have 
joined the unit. Getty Oil Co. and the Thermal Power/ 
AMAX/O’Brien/VTN Consortium have not yet accepted the 
unit agreement. Whether or not Getty and the Consortium 
will join the unit and when they might do that is a mat- 
ter that defies speculation at this time. The Proposed 
Geothermal Rules and Regulations for Utah, as issued by 
the Division of Water Rights, state that the State Engi- 
neer has the authority to enforce unitization, but there 
are legal questions which still need to be resolved. In 
any case, unitization by the State Engineer would be a 
possibility only after extensive, careful investigation 
and consideration, 
For the purposes of the individual scenarios, Getty was 
considered a possibility for a plant by about 1983. This 
would assume that’Getty did not join the unit but devel- 
oped the field and built the power plant.themselves, It 
was also assumed that only one power plant would be viable 
on the.GeCty leases. There is at this time no way to 
verify or negate either of these assumptions, but the 
whole scenario picture will be updated as soon as new in- 
formation becomes available. For purposes of an aggregated 
scenario for the whole prospect, the Phillips forecasts 
were followed, as if Getty and the Consortium did join 
the Unit. These assumptions merely represent (hopefully) 
a fairly reasonable compromise between two very divergent 
possibilities. 
If Getty does develop a power plant it probably will not 
use the loan Guarantee program inasmuchasit is a major 
developer. Development will depend very much on the eco- 
nomic advantage.of the situation. On the other hand, 
B-12 
Continued 
13. It was assumed that the design and construction of the plant 
would take about three years, and that the plant would be 
completed about 1983. 
1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9.  
10. 
11, 
12. 
Getty-Specific Assumptions 
B-13 
It was assumed that general geophysical exploration will con- 
tinue, particularly to locate further exploratory wells. 
Exploratory wells were assumed to be drilled for another one 
and a half to two years. This would require a good discovery 
well and that the confirming wells are also sucessful. 
Reservoir confirmation tests were assumed to begin as the ex- 
plora.tory wells are tested and to continue for six months to 
one year after exploratory drilling has been .completed. 
Water rights were assumed to impose no significant delay in 
development, even though the application probably will not 
be acted upon until reservoir information has been gathered. 
The commitment to develop was assumed to follow confirmation 
of the discovery. 
although its characteristics have not been completely investi- 
gated. This will probably make it possible for  Getty's com- 
mitment to be fairly secure relatively early. 
The reservoir has already been confirmed 
It was assumed that Getty would gather part of the required 
baseline data and acquire part of it from PhilUps. 
Financial and contractual negotiations were assumed to begin 
shortly before the commitment to develop was made, and were 
assumed to continue about a year. 
It was assumed that the generating equipment would be ordered 
shortly after the commitment to develop was made. 
The environmental statement was assumed to begin after all 
baseline data had been collected, and to extend about a year. 
Again, Getty should be able to get some data from Phillips. 
It was assumed that design and drilling of the production 
wells would begin about the time that the commitment to develop 
was made, and that it would extend two to three years, 
The injection system was assumed to trail the production well 
system by a few months. 
The gathering system was assumed to be completed a few months 
after the production and injection systems were completed 
and to have taken a little over a year for design andconstruc- 
tion . 
The power line will be constructed by Utah Power and Light, 
and the line built for the Phillips/Rogers plant will be 
used fo r  subsequent plants. 
B-14 c 
Continued 
Getty reported that their recent use of the case study 
program was a definite incentive to accelerate exploration. 
No extraordinary drilling problems were encountered by 
Getty. Phillips plans to gather environmental data for 
their baseline study (contracted to Woodward/Clyde Con- 
sultants) and Getty would probably be able to negotiate 
for much of the information it needs to fulfill i ts  own 
1 environmental requirements. 
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Summary: Cove Fort/Sulphurdale Prospect (Union Oil Co.) 
The vicinity of Sulphurdale near Cove Fort has been consi- 
dered a major potential resource area in Utah, 
there are no surface springs, Mundorff (1970) reported 
active gas seeps and thermally alteredareas. The Cove Fort/ 
Sulphurdale prospect was estimated by USGS Circular 726 to 
contain about 274 MWe, and the MITRE Corp. cited an unidenti- 
fied ERDA-DGE source which estimated 500-1500 MWe for the 
prospect. 
In the summer of 1976, Union Oil Co. drilledan11OO foot 
exploratory well on private leases. 
by drilling difficulties and eventually caved in. 
The Cove Fort Unit was formed in January, 1977, by Union 
Oil Co., the unit operator, Phillips Petroleum.Co., and 
AbIAX Exploration, Inc.; W. €I. Hunt joined January, 1978. 
Although 
The well was plagued 
In late 1977,Union drilled a second deep exploratory well. 
Although the drilling went much deeper, it was once more 
very difficult. 
y e t  been made public. Union has-recently begun drilling 
a third well at a site somewhat between the other two sites, 
The difficult drilling at Cove Fort has made the wells 
thus far very expensive. 
Fort/Sulphurdale were partially funded through the DOE In- 
dustry-Coupled Case Study Program. 
Final results from the well have not 
All three of the wells at Cove 
I] 
& 
t 
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Specific Assumptions: Cove Fort/Sulphurdale (Union Oil Ca.) 
1, Most of the preliminary exploration, leasing of land (from the 
state of Utah, BLM, U . S .  Forest Service, and private owners), 
and negotiations for unitization were assumed to be completed. 
2. 
3. 
4 0  
5 0  
6. 
7 .  
8 .  
It was assumed that the appropriation of water through the Divi- 
sion of Water Rights will not cause delay, and that the Division 
will not act on the application until the reservoir had been 
fairly well established. 
It was assumed that a discovery well will be drilled during 
1978 which would trigger development. 
which is drilled will set the whole scenario back in time. 
was assumed that confirming wells will be drilled within a per- 
iod of 1-1+ years following the initial discovery, 
It was"assumed that reservoir evaluation tests will begin after 
the reservoir has been confirmed and will continue as subsequent 
producing wells are brought in. 
on the individual wells, the long-term reservoir test may last 
more than a year. 
It was assumed that the commitment to develop will be made 
when several producing wel'ls have been drilled and tested and 
the reservoir is fairly well confirmed, although reservoir tests 
will continue after the decision point. It was assumed that the 
tests results will convince the utilities of the viability of 
the project. 
Each non-producing well 
It 
In addition to major tests 
The master development plan was assumed to be initiated at about 
the time of the commitment to develop, and was assumed to take 
about a year to complete, 
The gathering of one year's environmental baseline data was 
assumed to begin about the time that the commitment to develop 
is made. The whole process will probably last a year and sev- 
eral months because approval from the USGS is necessary; however, 
these preliminary processes will probably be initiated before 
the utility is convinced. 
for the federal lands, but will probably be gathered for the 
whole area enclosed by the unit boundaries. 
Financial negotiations were assumed to begin a short time before 
the actual commitment to develop is made. 
will probably involve the unit operator and other unit members, 
the utility, the power producer (if a smaller go-between company 
is brought in as was the case at Roosevelt), and eventually the 
DOE if the loan guarantee is used. Financial negotiations were 
assumed to be completed after about a year. 
Baseline data will be necessary only 
These negotiations 
9 ,  
10 
11. 
12. 
13 , 
14, 
15 
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Con t inued 
It was assumed that it will be necessary to order some of the 
generating equipment three to four years before the facility is 
completed, 
The environmental statement was assumed to begirt as the baseline 
study ends and to continue for about 14 years., 
Service involvement could extend the time necessary to complete 
the environmental statement. 
The design and drilling of the well system was assumed to take 
a little over three years to complete. This extended time was 
assumed in order to take into account difficult drilling con- 
ditions known to exist in the Cove Fort area. Although the 
scenario is meant to reflect a fairly "optimistic--realistic" 
situation, the geology in the Cove Fort Area is known to be 
difficult to drill. 
The design and construction of the injection system was assumed 
to begin a few months after the production well system and 
to continue until after the production well system has been 
completed. 
The design and construction of the gathering system was assumed 
to last from 1+2 years, and to be completed a few months after 
the injection system was completed. 
Two power lines presently pass through the Cove Fort/Sulphurdale 
area, a 46 KV line and a 138 KV line. 
Cove Fort/Sulphurdale is not too large, these power lines might 
suffice, If discoveries are also made in the north Cove Fort 
and West Cove Fort areas, it may be necessary to construct power 
lines to connect theseareasinto the network. 
U.S .  Forest 
If the discovery at 
The design and construction of the power plant was assumed to 
take about three years, and was assumed to be completed about 
1984. 
B-19 
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Summary: Republic Geothermal at Thermo, Utah 
i 
Republic has drilled one well in the Thermo area. 
well has not yet been completely tested and is currently 
suspended. 
The 
Republic Geothermal is a smaller company than many of c the major developers, and specializes in geothermal ex- 
ploration and development. 
withatwo power plants in the Imperial Valley in California, 
and at this time the Thermo prospect carries a somewhat 
lower priority. 
Republic is heavily involved 
I 
i 
1 I ’  
The information from the well at Thermo has not yet been 
made public. 
promise. 
encountered. 
The prospect at Thermo is somewhat isolated. 
more expense in moving drill rigs into the area and also 
means that a power line would have to be constructed to . 
carry power to the network. 
the flatlands of the Escalante Desert, which will possibly 
ease environmental constraints. 
Indications are that the well shows some 
No extraordinary geological difficulties were 
i 
This causes 
Most of the prospect is in 
L 
c 
1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 
10. 
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Specific Assumptions: Republ3c Geothermal at Thermo, Utah 
It was assumed that some geophysical exploration will still 
be necessary to evaluate drilling prospects and locate the 
well sites. This activity will probably not be intense for 
a while, and will probably extend over a year or more until 
Republic is ready to resume intense exploration. 
Water Rights are assumed to present a minimal problem al- 
though approval-will probably not be granted until develop- 
ment is fairly well along. 
The well which has been drilled has not yet been fully test- 
ed, and Republic has voiced no firm plans for further dril- 
ling. It was assumed that drilling will not take place 
immediately and that it will be somewhat spaced out over 
a period of several years. This phase of development coyld 
be altered to accelerate or retard overall development. 
Reservoir evaluation was assumed to begin as producing wells 
are drilled and to continue for about a year while producing 
wells are used to analyze the reservoir characteristics. 
The commitment to develop was assumed to occur after a num- 
ber of producing wells have been drilled and the reservoir 
has been evaluated, possibly about 1982. 
The master development plan was assumed to extend about a 
year beyond the time the commitment to develop is'made or 
about 1982. 
The Environmental Baseline Data Program was assumed to begin 
as soon as development becomes likely, or would begin about 
the time that the commitment to develop is made. 
Financial negotiations were assumed to begin several months 
before a commitment to develop was made, and to continue for 
about a year. 
It was assumed that it would be necessary to order the gener- 
ating equipment about four years before the plant  was sched- 
uled for completion. 
mid-1982. 
This was estimated to be done around 
The environmental statement was assumed to overlap with the 
gathering of baseline data. 
a year and a half. 
genous, mostly flat desert with salt brush and greasewood. 
It was assumed to continue about 
The vegetation and terrain is fairly homo- 
11. 
12 . 
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Continued 
The area has also been covered as part of a ground-water 
flow study by the USGS. 
simplify the environmental analysis of the area. 
It was assumed that the design and drilling of the well sys- 
tem would take about two and a half to three years. 
t h e  framewould be somewhat flexible. The design and dril- 
ling of the injection system would probably begin shortly 
after the production system is begun, and the gathering 
system would.last about a year and a half and would be com- 
pleted near the same time as the injection system. 
Republic already has experience in building power plants and 
is more likely to constuct their own plant than many develop- 
ers would be. Construction would probably last two and a ’ 
half to three years, and would possibly be completed about 
1986 . 
These factors would possibly 
The 
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Summary: Hunt Energy Corporation--North Cove Fort Prospect 
, 
The Caroline Hunt Trust Estate holds geothermal leases on 
fee lands in the Dog Valley/White Sage Flat area north of 
the Cove Fort Unit. Hunt has conducted geophysical and tem- 
perature gradient surveys of the area and is presently dril- 
ling a deep exploratory well. 
The area of most interest to Hunt is a hilly juniper and 
sagebrush area south and west of Kanosh. 
bordered by National Forest lands to the east and by BLM 
lands several miles west. Depending on the results of the 
exploration, these federal lands may eventually be associated 
with the prospect. 
The fee lands are 
It appears in general that dilling in the Cove Fort Area 
is not easy, but information from the Hunt well has not yet 
been made public. Hopefully, it will be possible to avoid 
some of these difficulties in later wells,but because the 
difficulties appear to be associated with the general geology 
of the region, it was assumed that they would be encountered 
in most drilling. At this point, the reservoir characteris- 
tics are still unknown, and any estimate of reservoir capa- 
city must be considered more to be an assumption, rather 
than a forecast. 
Hunt is a large, well established company, and like other 
major companies and utilities would have little use for a 
loan guarantee program; however, money available through a 
bottom-hole information program such as the case study pro- 
gram could be useful to them. 
f '  
cli 
1. 
2. 
' 3 .  
4. 
5 .  
6. 
7. 
8. 
9. 
10 . 
Hunt Energy 
e .  
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Corporation--Specific Assumptions 
It was assumed that most of the leasing for.the area 
has already taken place, and that most but not all of the 
geophysical exploration has taken place. 
It was assumed that, given a discovery at the first well, 
exploratory drilling would continue for about two and a 
half to three years. The general rule of thumb of about 
two years for exploratory drilling modified somewhat to 
take difficult drilling conditions into account. 
Hunt has filed for water rights in this area. Although 
the water rights will probably not be acted upon until 
more is known about the reservoir, it is unlikely that the 
development will be held up by the appropriations process. 
The reservoir evaluation was assumed to continue about two 
years, overlapping with the later stages of exploratory dril- 
ling. Assuming that the reservoir proved suitable, the eval- 
uation would lead to a commitment to develop about three to 
four years after discovery, or about 1981. 
Financial negotiations were assumed to begin shortly before 
the commitment to develop was made, and would probably con- 
tinue about a year or so. 
The master development plan would probably continue about a 
year following the commitment to develop. 
Shortly after the decision+to develop has been made, the gen- 
erating equipment should be ordered, since there is now a 
three to four year interval for generating equipment. 
The Hunt leases are on private leases but, because of the 
proximity to federal lands, Hunt will probably fulfill the 
federal requirements for environmental studies. 
mental statement would include the one year baseline study, 
which would probably begin after the discovery was confirmed. 
The major environmental report probably would not begin until 
the commitment to develop was fairly secure. 
This environ- 
The design and drilling of the well system were estimated to 
take two to two and a half years, possibly longer because of 
difficult drilling conditions in the Cove Fort Area. 
The design and construction of the injection system was 
assumed to begin a few months after the production well sys- 
tem was begun, and to continue until a short time after the 
production well system is completed. It is likely that the 
11. 
12 . 
13 . 
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Continued 
same drilling difficulties encountered in the production dril- 
ling will slow the injection system somewhat. 
It was assumed that the design and construction of the gather- 
ing system will take about two years, and that it will be 
completed several months after the production well system has 
been completed. 
Utah Power and Light has a 138KVpowerline near Cove Fort, 
about six miles south of the Hunt prospect. 'In addition, if 
Roosevelt and Cove Fort begin producing power, UP&L may build 
a power line serving these areas even closer to the Hunt Pro- 
spect. 
Construction and desiqn of the power plant was assumed to take 
about three years, wich the actual construction 
two years. The power plant was estimated to be 
1985. 
taking about 
completed about 
_
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Summary: West Cove Fort Prospect (Chevron Resources Co.) 
t No deep exploratory drilling has been done in the desert area west of Cove Fort and north of the Roosevelt prospect. 
However, several groups have done exploratory work in that 
area, including geophysical investigations and temperature 
gradient surveys. 
deposits with scattered late Tertiary volcanic outcroppings- 
Meadow and Hatton warm springs occur along the east edge 
of the desert. 
The area is covered mostly by lake 
Chevron Resources has extensive holdings through this area, 
including a large contiguous block of state, federal, and 
fee leases. 
as mentioned above, no exploratory wells have been drilled 
and no reservoir has been verified. 
For purposes of the planning scenarios, it was assumed 
that a commercial discovery will be made. 
constitute an estimate by the developer but rather is an 
assumption for planning purposes. It was assumed that 
if a commercial discovery were made and no unforeseen 
technical or institutional problems arose, a power plant 
could come on line within five to seven years of the dis- 
covery . 
Chevron has conducted exploratory work, but 
This does not 
I; 
L 
L 
L 
f '  
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Specific Assumptions: West Cove Fort (Chevron Resources Company) 
1. 
2. 
3.  
4 .  
5 .  
6 .  
7. 
8 .  
9. 
10 . 
11. 
It was assumed that most of the preliminary exploration and 
the leasing of state, private, and federal lands has been corn- 
pleted, 
It was assumed that geophysical and geological exploration, 
including temperature gradient wells and stratigraphic holes, 
will continue fox a few years. These exploratory activities 
were assumed to continue after the initial exploratory wells 
have been drilled. 
It was assumed that deep exploratory drilling will begin 
later in 1978. This assumption implies no commitiient or: 
planning on the part of Chevron Resources. 
is to provide a frame of reference and a starting point for 
the development scenario. Again, this does not imply that 
Chevron has any specific plans to drill in any area at any 
time. 
Its only purpose 
The reservoir evaluation was assumed to take place over about 
a 1% year period after two o r  three wells have been drilled 
confirming the discovery well. 
tests and long-term reservoir tests. 
This includes intensive well 
The commitment to development was assumed to come at a point 
after the reservoir has been fairly well verified and the 
utility is convinced of the economic advantage of the project, 
about two to three years after the discovery well, 
The master development plan was assumed to be initiated at 
about the time that the commitment to develop is made, and 
was assumed to extend about a year. 
The gathering of one year's environmental baseline data was 
assumed to begin as the commitment to develop becomes secure. 
Financial negotiations were assumed to begin at the time of 
the cpmmitment to develop, perhaps somewhat previous, and to 
continue for about a year, perhaps less. 
It was assumed that some of the generating equipment will 
be ordered three to four years before the facility is scheduled 
for completion, or shortly after the commitment to develop. 
The environmental statement was assumed to take about 1-1% 
years to complete, and was assumed to begin about the time 
that the baseline environmental data had been completed. 
The designing and drilling of the production well system was 
assumed to begin s ix  monthstoone year after the commitment to 
develop and to continue about 2% years. 
B-30 / 
Continued 
It was assumed to be completed about a year before the facility 
is scheduled for completion. 
12. The injection system design and drilling was assumed to begin 
a few months after the production well system and to continue 
until a few months after the production well system is com- 
pleted, or about two years. 
The design and drilling of the gathering sys6em was assumed 
to take about 1-13 years and to be completed a few months 
after h e  completion of the injection system. 
There are no power lines through this area at the present time. 
If the power line to the Roosevelt prospect goes to the exist- 
ing line at Cove Fort.by the shortest route, it will be neces- 
sary to build another line for any West Cove Fort prospects. 
. If the power line from Roosevelt goes north, it could well pass 
through the West Cove Fort area and reduce the required power 
line distances for prospects north of Roosevelt. For purposes 
of the scenario, it was assumed that a new power line will be 
necessary and that it will take about 235-3 years to complete. 
15. * The design and construction of the power plant was assumed to 
13. 
14. 
. take about three years: the completed plant was assumed to come 
on line about 1985. 
h 
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Summary: West Cove Fort Area (AMAX Exploration,Inc.) 
No deep exploratory drilling has been done in the desert 
area west of Cove Fort and north of the Roosevelt pro- 
spect. 
work in that area, including geophysical investigations 
and temperature gradient surveys, The area is covered 
mostly by lake deposits with scatteredlateTertiaryvolcanic 
outcroppings. 
the east edge of the desert. 
However, several groups have done exploratory 
Meadow and Hatton warm springs occur along 
AMAX Exploration, Inc,, has scattered lease holdings through- 
out the West Cove Fort/North Roosevelt area and extensive 
leases in the Thermo area. 
. ical and geological exploratory work, particularly tempera- 
ture gradient holes. 
on AMAX'S holdings in either area, and no reservoir has 
been verified. 
For purposes of the planning scenarios, it was assumed that 
a commercial discovery will be made. This does not consti- 
tute an estimate by the developer but rather is an assump- 
tion for planning purposes. It was assumed that if a com- 
mercial discovery were made and no unforeseen technical 
or institutional problems arose, a power plant could cone 
on line witkin'six to eight years of the discovery. 
AMAX has conducted some geophys- 
No exploratory wells have been drilled 
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Specific Assumptions: West Cove Fort Area (AMAX Exploration, Inc,) 
1, 
2. 
3, 
4. 
5. 
6, 
7. 
8 ,  
9. 
10 
11. 
It was assumed that most of the preliminary exploration and 
the leasing of state, private, and federal lands has been com- 
pleted, 
It was assumed that geophysical and geological exploration in- 
cluding .temperature gradient wells and statigraphic test holes 
will continue for several years. These exploratory activities 
were assumed to continue after the initial exploratory wells 
have been drilled, 
It was assumed that deep exploratory drilling will begin late 
in 1978 or 1979. This assumption implies no commitment or 
plans on the part of AMAX Exploration. 
is to provide a frame of reference and a starting point for 
the development scenario, Again, this does not imply that 
AMAX has any specific plans to drill in any area at any time. 
The reservoir evaluation was assumed to take place over about 
a two-year period after three to five wells have been drilled. 
confirming the reservoir. This includes intensive well tests 
and long-term reservoir tests. 
Its only purpose 
The commitment to development was assumed to come at a point 
after the reservoir has been fairly well verified and t h e  
utility is convinced of the economic advantage of the project, 
about two to three years after the discovery well. 
The master development plan was assumed to be initiated at 
about the time that the commitment to develop is made, and was 
assumed to extend about a year. 
The gathering of one year's environmental baseline data was 
assumed to begin as the commitment to develop becomes secure. 
Financial negotiations were assumed to begin somewhat before 
the commitment to develop is made and to continue for about a 
year 
It was assumed that some of the generating equipment will be 
ordered three to four years before the facility is scheduled. 
for completion, or shortly after the commitment to develop. 
The environmental statement was assumed to take about 1-1% 
years to complete, and was assumed to begin about the time that 
the baseline environmental data had been completed. 
The design and drilling of the production well system was 
assumed to begin six months to one year after the commitment 
to develop and to continue about 2% years. 
be completed about a year before the facility is scheduled 
for completion. 
It was assumed to 
12 0 
13 
1 4 .  
15. 
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Continued 
The in jec t ion  system design and d r i l l i n g  was assumed to  begin 
a f e w  months a f t e r  the  production w e l l  system and t o  continue 
u n t i l  a f e w  months after the production w e l l  system is com- 
pleted,  or about t w o  years. 
The design and d r i l l i n g  of the  gathering system w a s  assumed to 
take about 1-14 years and t o  be completed a f e w  months after 
the  completion of the in jec t ion  system. 
There are no power l i n e s  through this area at the present  time, 
I f  t he  power l i n e  t o  the  Roosevelt prospect goes to  the  ex is t -  
ing l i n e  a t  Cove For t  by the shor t e s t  route, it w i l l  be neces- 
sary t o  bui ld  another l i n e  f o r  any W e s t  Cove Fort prospects. 
I f  the power l i n e  from Roosevelt goes north, it could w e l l  pass 
through the  W e s t  Cove Fort  area and reduce the required power 
l i n e  dis tances  f o r  prospects north of Roosevelt, 
of the  scenario, it w a s  assumed that a new power l i n e  w i l l  be 
necessary and t h a t  it w i l l  take about 24-3 years  to complete. 
The design and cons t ruc t ion  of the power p l an t  was assumed t o  
take about th ree  years: the completed p lan t  w a s  assumed to 
come on l i n e  about 1987. 
For purposes 
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Low Temperature Geothermal Uses: General Assumptions 
1. The reservoir energy potentials for  most o f  the s i t e s  (the s p r i n g  areas) 
were taken from the Core Team estimates o f  reservoir thermal potential. 
These estimates are based on the following assumptions: 
A. Reservoir temperatures were taken from chemical or  physical 
data i n  USGS Circular 726 /8 /  and as provided by Dr. Swanberg/l/. 
B. A standard reservoir.volume was assumed, as used i n  USGS Circular 
726, of 2.25 km3/8/. 
2. 
3. 
4. 
5 .  
6. 
C. Stored heat and thermal potential are calculated from these 
values w i t h  weighting factors from USGS Circular 726. T h i s  
factor is the recovery factor, 0.06, found on p.1-16:/8/. 
Any postulated development is, of course, dependent on the presence of 
suitable resources. 
a t  first. 
use were estimated from the following factors: 
Development i n  most cases was assumed t o  be gradual 
Rates of development and relative magnitudes of energy 
A. Known plans for development, as ascertained through 1 i terature 
or verbal communications (see references). 
B. Probable or potential uses, such as greenhouses, mining, etc. 
C. Proximity t o  areas o f  potential use, or  conversely, relative 
isolation. 
D. General potential of the prospect, including such factors as 
temperature, heat content, flow, dissolved so l ids ,  etc. . 
The potential MWt (for 30 years) was proportioned over a seemingly 
reasonable period based on the above factors. 
As an approximate quidel ine, rates and magnitudes of development. were 
based loosely on an estimate of about 1 MWt for a greenhouse of 2050 m2/2/. 
Some areas which were not included i n  the Core Team Report were 
assigned a reservoir potential on a purely arbitrary basis .  
capacities are noted w i t h  an asterisk (*) on-the scenarios and other 
places, 
The most probable s i tes  were treated individually. The potential 
for the rest  of the state,  incuding less likely known sites and 
currently unknown s i tes ,  were assigned an arbitrary value (see the 
assumptions for  t h i s  prospect). 
Estimates are admittedly optimistic. Neither ind iv idua l  magnitudes 
nor rates can be considered t o  be reflections of the real s i tua t ion .  
The scenarios usually reflect more wha t  could be rather than what  
will be, even according to  present plans. 
These 
7. 
8. 
9 .  
10. 
I 
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Con ti nued 
Individual scenarios are no t  intended t o  be accurate reflections o f  
real development as much as a basis for the aggregated scenarios. 
Thus, the aggregated scenarios are probably of more worth t h a n  the 
individual scenarios. 
The estimated development times have been estimated w i t h o u t  regard 
t o  development lag times or  institutional factors, for the following 
reasons : 
A. Institutional factors are st i l l  very vague and vary greatly. 
Time. will not permit extensive scenarios for each individual 
s i t e  a t  this poin t  i n  the study. 
B. Even if average lag times were known for the specific steps 
required a t  each s i t e ,  the procedure far  developing scenarios 
would involve estimating a da te  for development and then 
working backwards. A t  this po in t ,  the basic results would be 
the same. 
C. I t  is t o  be hoped that thensemi-continuous" approach t o  the 
scenarios makes up for some of the specific inaccuracies i n  the 
time schedules. 
I t  was assumed for a l l  cases that development will be reasonably 
feasible from economic and technical standpoints. 
Dissolved solids data are averages o f  the samples cited i n  WRB-13 
(Reference 6 ) .  
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Prospect: Monroe Hot Springs . 
(Also Red Hill, Johnson Hot Spr ings)  
Resource Characteristics: 
Surface Fluid Temperature: Monroe 76OCs Red Hill 77OC9 Johnson's 25OC /6/ 
Subsurface F l u i d  Temperature: Monroe 120°C; Red Hill 135OC /1 /  
Total Dissolved Solids:  Monroe 2750 ppm, Red Hill 2630 ppm, 
Johnson 428 ppm /6/. 
. Estimated e .  Energy Potential: Honroe 38 M W t ,  Red Hill 43 M W t ,  
Johnson, 4 M W t  for  30 years Total: 85 M4t /1/  
Type of Overlying Rocks: Springs issue from tufa mounds along the . 
base of the mountain/6/, g r a d i n g  west i n t o  
a1 luv ium i n  the Val ley. .. 
Location of Prospect: Just east  of Monroe, Utah; T25S, R3W, Sec. 11, 15, 
and 27 /6/. 
Description,: Series of hot springs i s s u i n g  from hi1 1 side immediately 
ezst of Monroe City, a t  the base of a large mountain.  
The spr ings  are  along a north-south trending f a u l t  / 6 / .  
Land Ownership: Mostly Private /2/. Some BLM and National Forest 'Lands 
east of the prospect / l  1 / . 
Land Use: Municipal , agricultural , range land, and fores t  land  nearby. 
Leasing: Some leasing i n  area. 
is private /12 / .  
Limited leasing because most o f  the land 
Act i v i  t y  : 
The springs are presently being used by a spa for heating a swimming 
pool, showers, etc. The owners have expressed plans fo r  eventually 
heating greenhouses and a motel complex. 
The City o f  Monroe has received conditional approval on a proposal 
for a space hea t ing  system for  the city.  The f i rs t  phase o f  t h i s  
project would involve the heating of the South Sevier District High 
School; later the system would be expanded t o  heat homes i n  the city 
as  well as several larger buildings i n  the c i ty ,  a number o f  greenhouses, 
and several mu1 t iple  u n i t  complexes (motels and apartments). 
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Assump ti ons : 
1. 
2. 
3. 
4. 
Geothermal Resources are a t  this time being used t o  heat a spa 
and resort. The Monroe City development will probably d r i l l  a 
well l a t e  i n  1978 or  early i n  1979. Use o f  the water w i l l  begin 
shortly thereafter t o  heat the school. 
The development outlined i n  the Monroe proposal was assumed t o  
u t i l i ze  about 8 M W t ,  and will be developed u p  t o  about 1981. 
Development beyond 1981 will likely continue. Some o f  the devel- 
opment will be i n  houses and homes, b u t  i t  will probably include 
more greenhouses'and 'other agricul tural/l i g h t  industrial uses. 
Development w i l l  probably depend a l o t  on reservoir characteristics, 
which will not be accurately determined u n t i l  development actually 
begins. Thus, the development will probably proceed step-wise 
over a number of years. 
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Prospect: Crystal Hot Springs 
Resource Characteristics: 
Surface Fluid Temperature: 58OC /6/ 
Subsurface Fluid Temperature:. 8OoC / 3/ 
Total Dissolved Solids: 1520 ppm /6/ 
Estimated Energy Potential: 43 MWt for 30 years /l[ ' 
Type o f  Overlying Rocks: Unconsolidated valley fill . Bedrock at 
fairly shallow depths. Volcanic rocks under- 
lie the fill /6/. 
Location o f  Prospect: 
Description: 
-Land Ownership: 
South end of Salt Lake Valley, near "Point o f  the 
Mountain.'' Area near T4S, RIW, Sec. 12, N& /6/. 
Series of Hot Springs discharging into clear pools and 
ponds. 
Some private (Mr. Dunyon)/3/; also, the state owns 
some land in the immediate vicinity, including the 
State Prison Complex. 
Land Use: 
Leasing : 
Activity: 
Some agricultural , few greenhouses, fish culture; State Prison; 
Div. of Forestry has some land just south of the prison 
which maybe used for silviculture /3./* 
No state or federal leases; lands unavailable- for leasing. 
. .  
Some discharge from the springs is used by blr. Dunyonfor 
use in raising tropical fish / 3 / . '  
During January and February, 1978, the Utah Geological and 
Mineral Survey drilled a series of temperature gradient wells 
near the site under the State Cooperative Program. 
In connection with the temperature gradient holes, the Utah 
Division of Forestry plans to drill a test well near the 
prison which, if producible, could be used to heat greenhouses, 
Eventual uses in the area could inc.lude moregreenhouses, . 
heating for housing developments, and space heating for the 
State Prison. 
As a result of the temperature gradient survey, the State For- 
ester's Office drilled a well to be used as a source of heat 
for a silviculture project. 
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As sump t ions : 
1. 
2. 
3. 
I t  is assumed t h a t  development will begin slowly as the reservoir 
parameters are explored. 
greenhouses will be added and the prison will consider space 
heating. Because construction of houses or re t rof i t t ing of the 
prison w i l l  take some time, the peak of the development will probably 
be spread over several years. After the main peak of utilization 
has passed, additional development will probably occur as the 
limits of the reservoir are explored. 
No attempt has been made t o  represent accurately t h e  magnitudes 
o f  heat necessary for heating the prison. The estimated available 
energy has merely been apportioned over a reasonable interval. 
If the reservoir proves adequate, more 
The estimated development times have been estimated w i t h o u t  regard 
to  development times or institutional factors, for the following 
reasons: 
A. Institutional factors are still very vague and vary greatly. 
Time will not permit extensive scenarios for each individual 
site. 
Even if  average lag times were. known for the specific steps 
required a t  each site, the procedure for developing scenarios 
would involve estimating a date for development and then 
working backwards. A t  this point, the basic results would 
be the same. 
I t  is t o  be hoped that the "semi-continuous" approach t o  the 
scenarios makes up for some of the specific inaccuracies i n  
the time schedules. 
B. 
C. 
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Prospect: Wasatch Hot Springs/Beck's Hot Springs/Hobo Hot Springs /3/ 
Resource Charac t e r j  s t i c s  : 
Surface Fluid Temperature: Wasatch 42OC, Beck's 56OC /6 /  
Subsurface Fluid Temperature: Wasatch 12OoC /1/, Beck's 90°C /l/ 
Total Dissolved Solids: Beck's 13,400 ppm, GIasatch 7220 ppm /6'1 
Estimated Energy Potential : Wasatch 38 MWt/30 years, Beck's 27 MtJt/30 
years /I/. 
Type of Overlying Rocks: Both spr ings  issue near the contact between 
Quaternary Valley f i l l  and Paleozioc lime- 
stones / 6 /  * . 
Location of Prospect: Salt  Lake Valley near the north end of Sa l t  Lake 
City. TlN, R1W; Beck's, Sec. 14, S&SE%, 
Wasatch, Sec. 25, NbJkSE4i 161. 
Description: Hot spr ings  along Wasatch Fault, along east  edge o f  Salt  
Lake Valley between Salt  Lake City and B o u n t i f u l  City. 
Land Ownership: Mostly private (within city) /11/ . 
Land Use: Grades from residential and commercial near Wasatch Springs 
t o  l i g h t  and heavy industry north from Beck's Springs. 
Leasing: No federal or s ta te  leases i n  the vicinity of the spr ings .  
Activity: 
A t  one time, Wasatch H.S. and Beck's H.S. were used fo r  spas. However, 
neither i s  presently being used, and Beck's is discharging large 
amounts of ho t  water t o  a canal leading to  Great Sa l t  Lake. 
warm waters i n  the area are used for washing gravel by gravel companies 
i n  the area. 
Some 
Assumptions : 
1. Although the hot  spr ings discharge is not  being used a t  t h i s  time, 
the proximity of the spr ings t o  the city center and industrial-areas 
makes them prime targets for development. 
inquired about the use of warm water i n  the area for space heating. 
For these reasons, development is expected to  begin w i t h i n  the next 
Several parties have 
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Continued 
few years, and to continue thereafter as interest grows. At 
least two buildings in Salt Lake City area are using heat pump 
appl ications in connection with heating and cooling. (The buildings 
are the LDS Church Office Building in the downtown area and the 
International Center near the Salt Lake Airport) /3/. Because o f  
the general area of the springs much of the development was 
assumed to be primarily light industrial or large space heating 
uses . 
2. Development rates, times, and magnitudes are arbitrary but reason- 
able estimates. 
- 
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Prospect: Midway Hot Springs 
Resource Characteristics: 
Surface F lu id  Temperature: 45OC. /1,6/ 
Subsurface F lu id  Temperature: 43OC /3/ 
Total Dissolved Solids: 
Estimated Energy Potential: 11 M W t  (based on surface temp.)fl l .  
Type o f  Overlying .Rocks: The springs issue from calcerous tufa about 
70 f t .  thick, underlain by alluvium /61. 
1770 ppm /6/ 
Location of Prospect: In the area of T3S, R4E, Section 26, 27, 34, 35, 
i n  the northwest corner of the Heber Valley /6/. 
Description: Numerous hot spr ings w i t h  t u f a  mounds. The s p r i n g s  drain 
into Snake Creek above Midway. 
Land Cwnership: Mostly s t a t e  and p r i v a t e  lands /Yl/. 
Land Use: Mostly agricultural, also residential, and recreational 
(blasatch Mountain State Park, etc.). 
Leasing: Some s t a t e  and/or federal leasing i n  Heber Va 
the vicinity of the springs / l2 / .  
Activity: 
Several of the large springs have been used fo r  several 
'for swimming pools and resorts. 
ley, bu t  not i n  
years a s  water 
There have been a few inquiries regarding the use of geothermal f l u i d s  
for space heating; however, nothing is definite o r  specif ical ly  planned 
a t  this time. 
The. Utah Geological and Mineral Survey dr i l led five temperature gradient 
holes i n  the Midway area i n  Apri l  and May, 1978. Water a t  a temperature 
of 109OF (43OC) was encountered. 
alluvium, which i n  t u r n  was underlain by fractured quartzite. One of 
the temperature gradient wells h i t  artesian pressure, and flowed a t  a 
ra te  of 400-600 gpm., Sp r ings  i n  the area of the hole were affected 
almost immediately, indicating very rapid communication w i t h i n  the aqui- 
fe r ,  
The tufa was found t o  be underlain by 
, Assumptions: 
1. Midway H.S. are near the small town o f  Midway, b u t  there a re  a t  this 
time only a school and town hall which could be major users of geo- 
thermal heat. 
houses and/or housing developments such as apartments or condominiums. 
Development would probably take the form o f  green- 
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Continued 
There i s  a fish hatchery near Midway but ‘It is several miles from the 
hot springs area. Development was estimated to begin about 1980 on 
a small scale and to extend over several years. 
2. Development rates, times, and magnitudes are arbitrary b u t  reason- 
able estimates. 
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Prospect: Ogden Area: Ogden H.S., Utah H.S.. Hooper H.S., H i l l  AF8 
Resource Characteristics : 
Surface F lu id  Temperature: Ogden H.S. 58OC, Hooper H.S. 6OoC, 
Utah 58OC /6/ 
Subsurface Fluid Temperature: Ogden H.S. llO°C, Hooper H.S. 105OC, 
Utah H.S. 95OC /1/ 
Total Dissolved Solids: Ogden H.S. 8700 ppm, Hoopei 8800 ppm., 
Utah 18,600 ppm / 6 /  
Estimated Energy Potential: Ogden H.S. 34 MWt/30 yr., Hooper H.S. 
32 MWt/30 yr. , Utah H.S. 29 MIJt/30. yr. 
Total 95 MWt/30 y r  /l/. 
Type of Overlying Rocks:. Ogden H.S. rise along a f a u l t  i n  Precambrian 
rocks; Hooper H.S. rise from Quaternary 
Valley f i l l ;  Utah H.S. issue i n  an area of 
complex faulting i n  Cambrian rocks /6/. 
Location of Prospect: Ogden H.S. T6N, RlW, Sec. 23, Sw;L,SWJ6; Hooper H.S. 
T5N, R3W, Sec. 27, S&; Utah H.S. T7N, R2W, 
Sec.14, !S&SEk. ..Generally east, .west,  and north 
o f  Ogden respectively /6/. 
Description: Various hot springs; Utah H.S. is used for  greenhouses, 
Ogden is a di.ffuse sp r ing  area, Hooper is not used a t  the 
present time /3,6/. 
Land Ownership: Mostly private. Hooper H.S. is near the w i l d l i f e  
refuge /ll/. Hill AFB is federal reserve land /7/. 
Land Use: Mostly municipal. The actual spring areas are away from 
the city. Hooper is i n  an agricultural area, and Utah H.S. 
is i n  an agricultural and l i g h t  industrial area. 
Leasing: No federal or  s t a t e  leases i n  this area /12L (No federal or  
o r  s t a t e  lands) / l l / .  
Activity: Utah H.S. is currently being used t o  heat greenhouses 
by the Allen Plant Co. and another company/3/. There is a l o t  of 
iron i n  the water /3,6/. There appear t o  be plans fo r  fur ther  
development. 
Ogden H.S. was used as  a resort, now is being discharged as  runoff. 
The water is hot, b u t  the source is di,ffuse, posing possible 
tapping problems. Water i s  quite mineralized /3/. 
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Continued 
g , 
b 
Hooper water is hot ,  b u t  the s p r i n g  is some distance from popu- 
lation areas and is currently not being used /3/. 
Hill AFB a t  Ogden contracted t o  EG&G t o  do a study on the possibility 
of heating bu i ld ings  on the base w i t h  geothermal f l u i d s  /7/. No 
particular geothermal resources are known t o  be beneath the base, 
b u t  a major f a u l t  does run  through the base area and might  possibly 
provide a conduit for hot fluids beneath the base. 
Assumpti ons : 
1. The magnitude of the resource was assumed to  be equal t o  the 
sum of the estimated potential for the three spr ing  areas. This 
assumption is obviously not accurate since the estimate was applied 
over the whole area, including Hill AFB. However, no other data 
is available. Again, magnitudes, times, and growth rates are 
only rough guesses. 
2. Development was assumed t o  s t a r t  small , .with exis t ing uses (resorts 
and greenhouses), and to.begin i n  the early 80's as the feasibil i ty 
of geothermal uses are proven. Development of geothermal heating 
for  Hill AFB was assumed t o  be possible and feasible, so that 
development there would begin about 1982 to  1984, an optimistic 
estimate. Because most of the buildings would require retrofitting, 
etc., development a t  the air base was assumed to  proceed step-wise 
over a number of years. 
i- 
w 
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Prospect: Mmdow/Hattm Hot Springs 
Resource Characteristics: 
Surface Fluid Temperature: 
Subsurface Fluid Temperature: Meadow H.S. 105OC / 1/ 
Total Dissolved Solids: Meadow 4800 ppm, Hatton 4760 ppm /6/ 
Estimated Energy Potential: Meadow 37 MWt/30 yr., Hatton 8 MWt/30 yr. / I /  
Type of Overlying Rocks: The springs are in valley fill of Tertiary 
or Quaternary age; There are Quaternary 
basalt flows within a few miles of the 
Springs / 6 / *  
Hatton H.S. 38% /1,6/, Meadow 4loC /6/ 
Location of Prospect: Near Meadow and Hatton in Beaver Coo 
Meadow H.S. T22S, R6W, Sec. 26, SW.%S&; 
Hatton, T22S, R6W, Sec. 35, SEkSEL, /6/- 
Description: The spring areas are west of Hatton in a semi-arid 
range area, Hatton spring no longer flows /6/. 
Land 'Ownership: Mostly private, some federal lands in area /ll/, 
' Land Use: Agricultural, range and desert. 
Leasing: 
Activity: Meadow Hot Springs is a relatively new spring, now being used 
for stock watering /3/. 
Hatton Hot Springs no longer flows/6/. 
State and federal leasing in area/12/. 
Assumptions : 
1. 
2. 
Meadow and Hatton Hot Sprjngs are some distance from the towns of 
Meadow and Hatton /3,6/. 
opment of the spring areas per se will probably not occur until 
the early or mid 1980's, and probably will start out with a few 
greenhouses or similar agricultural or 1 ight industry. 
Immediate area of the springs i s  of questionable geothermal 
potential because of  the relatively low temperature of the spring 
water, the low silica content, and the similarity in chemical 
quality to the ground water in a fairly large surrounding area/6/. 
Because of this slight isolation, devel- 
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A 
However, the springs a re  i n  an area of l a t e  Tertiary and Quaternary 
volcanic flows. Some lands i n  the area have been leased fo r  Geothermal 
development. I t  is l ikely therefore t h a t  the geothermal potential 
of the area is not confined t o  the springs area. T h i s  leads t o  the 
possibil i ty that  geothermal development could occur much nearer t o  
the cities of Headow, Hatton, and Kanosh, and perhaps over a larger 
area. However, because this type of development would require d r i l l -  
i n g  and is somewhat more risky, i t  would probably be delayed u n t i l  
the middle o r  l a t e  1980's and may be related t o  attempts t o  locate 
resources suitable.  fo r  electrical  production. 
3. The estimates of magnitude of recoverable energy for  the area is' 
the sum of the estimates for  the springs, even though the potential 
extends beyond the s p r i n g  area. Development rates,  times, and re la t ive  
magnitudes a re  arbi t rary b u t  reasonable estimates. 
ti 
. 
I '  ' 
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Prospect: Joseph H o t  Springs 
Resource Characteristics: 
Surface F lu id  Temperature: 64OC 161 
Subsurface Flu id  Temperature: 162OC /1/ 
Total Dissolved Solids: 5100 ppm /6/ 
. Estimated Energy Potential: 45 Mb!t/30 yr. /1/ 
Type of.0verlying Rocks: Joseph Hot Springs issues from a tufa mound over 
the Dry Wash fault. Immediately east o f  the 
faul t  there are extensive volcanic outcroppings . 
of la te  Tertiary age. On the other side of the 
faul t  are unconsolidated Quaternary depostts 
Location of Prospect: T25S, R4W, Section 23, Southeast of the town of 
Joseph i n  Sevier County, Utah /e/. 
/ 6  $1 3/ . 
. Description : 
Land Ownership: lilostly private i n  the valley, surrounded by BUl land 
east of the main valley /11/. 
Land Use: Agricultural , range land, and rural residential. 
Leasing:. Leasing has occurred i n  the immediate area o f .  the spr ings  and 
of the town of Joseph /13/. 
Activity: Spring Area, very low discharge. No known development activ- 
ity. . 
Ass ump t i on s': 
1. Joseph Hot Spring has a relatively low discharge. On the one hand, 
this may indicate a lower recharge rate (suggested by Ref. 3); on 
the other hand, it may be due t o  sealing action by precipitates and 
may be a pressurized system (suggested by Ref. 5). Although the 
evident recharge area is not as large*as t h a t  of Monroe Hot Springs 
a few miles away, the Joseph Hot Springs are located on a long faul t ,  
which may extend up along the Sevier River /6/' I t  is quite apparent 
that  the magnitude of the resource will only be determined by ex- 
ploratory d r i l l i n g .  For the purposes of the scenario, the estimated 
magnitude o f  the resource as determined by USGS Circular 726' was used 
/1,8/. Development rates, times, and magnitudes are reasonabl e es ti - 
mates only. 
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The hot springs area is about a mile from Joseph. In order to make 
a community space heating system feasible, it would pretty much be 
necessary for larger heat loads to be located at the far end of a 
distribution line. This would put the load about 1% miles from the 
spring area. Three factors might change this situation: 
A. Wells might be drilled away from the springs area. However, this 
would involve more geophysical exploration and because of the 
greater risk, might not be feasible at all. 
Greenhouses or other <hilar industry might be located between 
the springs and the town. Although this would be more feasible, 
it would not provide the loads in the city which.wou1d make space 
heating for residences feasible. 
B. 
/ 
C. 
In any of these cases, development would probably not gain very much 
momentum before the mid-1980’s. 
It may become feasible to transport the heat longer distances. 
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Prospect: New Castle 
Resource Characteristics: 
Surface F1 u i d  Temperature: 
Subsurface Fluid Temperature: / 100-llO°C 
Total Dissolved Solids: Relatively low /3,4,5,9/. 
Estimated Energy Potential : Not kriown; assumption o f  40 t4\4.t/30yr. f o r  p lanning  
purposes. 
Type of Overlying Rocks: Most of the valley is overlain by Quaternary 
alluvium; w i t h i n  a few miles of New Castle there 
are outcroppings of la te  Tertiary volcanic rocks 
and Tertiary granites. 
Location of Prospect: About T36S, R15W /ll/.  
Description: Agricul tural area, w i t h  water wells which have hot  water 
a t  shallow depths. 
Land'Ownership: Large block o f  state  land t o  the east of New Castle, 
federal lands t o  the south and southwest, private lands 
t o  the west / l l / .  
Land Use: Agricultural, range land, and rural residential. 
Leasing: Some leasing has occurred on s ta te  and federal lands i n  the 
vicinity of Hew Castle /12/. 
Activity: A well which was drilled t o  provide water for  irrigation h i t  hot 
water a t  shallow depths. The water is presently cooled and used 
for i r r igat ion.  
Assumptions: 
1. The New Castle area i s  a t  present a moderate priority fo r  temperature 
gradient exploration under the State Cooperative Program /3 
There are few dwellings i n  the area, b u t  possibilities for l i g h t  
industry exist (greenhouses, crop drying, extending growing season). 
The water is very lorv i n  dissolved sol ids .  Gecause one we1 1 has 
already been drilled and other exploratory work is  planned, devel- 
opment, may come i n  the early 1980's. The primary drawback would 
be t h e  isolat ion o f  the area. 
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Prospect: Cove Fort (Sulphurdale) 
Resource Characteristics: 
Surface Fluid Temperature: 
Subsurface Fluid Temperature: 
Total Dissolved Solids: 
Estimated Energy Potential: Not known; assumptiorl of 400 MWt/30 yr. for 
planning purposes. 
Type of Overlying Rocks: 
Location of Prospect: West Central Utah near Cove Fort, about T25S, 
R6&7W. Commonly known as The Cove Fort or the 
Cove Fort Sul phurdale area. 
Description: Low hi1 1s grading into mountains, sagebrush/juniper regime, 
quite arid. 
Land Ownership: Some private, BLM, and National Forest. 
Land Use: Range and: forest. 
Leasing: Extensive leasing of state and federal lands /12/. 
Activity: Union has drilled two wells in t h i s  area, one o f  which caved . 
in, and is now drilling a third well. The possibility exists that the 
area will not yield resources which would be suitable for electrical 
generation. Whether or not electrical generation is possible there 
is a good potential for direct utilization at the prospect. 
has been d i f f i c u l t ,  however, and may be too expensive for small projects. 
A. 
Drilling 
Inquiries have been made and plans may be underway to use a 
cascading system. Potential uses would be greenhouses or other 
industrial uses /5/. 
8. A specific use may be at the sulphur mining operations at Sulphur- 
dale, where heat is required for the sulphur extraction process/5/. 
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As sump ti ons : 
1 . A1 though there may be some institutional restraints (part of the probable 
geothermal field is on Forest Land) /5/, the possibility of industrial 
use o f  geothermal heat appears good. The industrial use will probably 
coincide with the production o f  electrical power 1 5 / -  
2. The magnitude of the power in use will depend primarily on the resource. 
The estimate of 400 MWt for 30 years is an assumption based on estimates 
of the electrical potential for the area /9/- 
It i s  assumed that once the geothermal resource has been proven that 
industrial use will be added in fairly large increments on a fairly 
regular basis. 
3. 
Resource Characteristics: 
Surface F l u i d  Temperature: 
Subsurface F1 u i d  Temperature: 
Total Dissolved Solids: 
Prospect: Thermo 
Estimated Energy Potential : Not known ; assumpt 
planning purposes. 
Type o f  Overlying Rocks: 
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on of'200 MWt/30.yr. for 
Location of Prospect: West and south of Minersville, about T30&31S, . 
R12&13W / l l / .  
Description: Mostly desert f l a t  area, scrub vegetation. 
Land Ownership: Mostly BLM,'some state and federal land /12/. 
Land Use: 
Leasing: S ta t e  and federal lands have been leased extensively /12/. 
Activi'ty: Republic Geothermal, Inc., has dr i l led a deep geothermal well i n  
the area which is s t i l l  being tested. Geophysical and tempera- 
ture gradient ex Toration has a lso taken place quite extensively 
by Republic, AMA !i , Chevron, and other developers. 
As sumpti ons : 
1. Although there have been no specific plans expressed for either 
cascading systems or  purely industrial use, i t . i s  very l ikely t h a t  
the resource w i l l  be suitable t o  direct utilization. T h i s  development 
will probably n o t  occur until the mid or la te  1980's for the following 
reasons : 
A. The general development of the Thermo area is several years 
behind the development for the Roosevelt and Cove Fort areas; 
this would p u t .  development a t  about  the mid-1980's. 
The Thermo area is quite isolated and this fac twi l l  probably 
account for some retardation o f  development. 
B. 
The magnitude of the heat potential for this prospect i s  an assump- 
t ion  and hopefully reasonable; the development times, rates, and mag- 
nitudes are more arbitrary estimates. 
2. 
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Prospect: Tintic 
Resource Characteristics: 
Surface Fluid Temperature: 
Subsurface Fluid Temperature: 
Total Dissolved Sol ids: 
Estimated Energy Potential : Not known; assumption of  100 Flt4t/30 yr, 
fo r  planning purposes. 
Type of Overlying Rocks: Al luvium,  tert iary pyroclastics /13/. 
Location of Prospect: TlO&llS, R2&3W, south of Utah Valley i n  the center 
part of the state. 
Description: The area is of volcanic or igin and i s  m i n e d  extensively for  
metalliferous minerals. 
Mine and is discharged t o  a stream. 
down the canyon and is ponded i n  an evaporation pond. 
Hot water issues from the Burgin 
I t  runs  several miles 
Land Ownership: Private, BLM, and some s tate  lands /ll/. 
LaKd Use: Some mining; agriculture i n  the valley area. 
Leasing: Some s ta te  and federal lands leased /12/. 
Activity: The Burgin Mine discharges hot  water down from the T i n t i c  
Mountains t o  an evaporation pond. No use i s  presently made 
o f  the heat from the water. Some interest i n  the area has 
been expressed by exploration companies, and some leasing (s ta te  
and federal 1 has taken place. P h i l l i p s  Petroleum recently 
drilled a deep temperature gradient hole i n  the Tintic 
Mountains. 
Assumptions : 
1. Even though Kennecott, whichuses the Burgin Mine, has a t  present no 
specific plans for utilization of the geothermal f l u i d s  which are  
6 discharged from the mine, i t  was assumed t h a t  Kennecott would become 
interested i n  the development of the resource, or that  they would 
cooperate w i t h  a second party which could develop the resource. The 
water discharged from the mine could be either p u t  th rough heat 
exchangers for industrial use near the mine or piped out of the 
mountains t o  s i tes  where the terrain is more suitable t o  construction. 
There are no towns or  housing areas near the mining area, but the 
presence of Goshen Warm Springs may indicate a general d i s t r i b u t i o n  
o f  the resource through the valley. 
2. The magnitude o f  the heat potential for  this prospect was assumed for  
planning purposes; development time, rates, and magnitudes are arbi- 
trary estimates. 
' 
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Prospect : Beryl 
Resource Characteristics: 
Surface Fluid Temperature: 
Subsurface Fluid Temperature: 
Total Dissolved Solids: 
Estimated Energy Potential : Not known ; assumpti-on of 100 Mblt/30 yr. 
for p l  ann i ng . purposes. 
Type o f  Overlying Rocks: Mostly Quaternary alluvium and lake bed sedi- 
ments /W. 
Location of Prospect: Southern Utah. South and west o f  Thermo Hot Springs; 
T33&34S, R16W, and surrounding area /ll/ .  
Description: 
Land Ownership: blostly private, some s ta te  and federal lands / l l / .  
Land Use: 
Leasing: 
Activity: Utah'Power and L igh t ,  i n  conjunction w i t h  FIcCuIloch O i l .  
and Geothermal Kinetics, drilled three deep exploratory wells i n  
the general vicinity of Beryl. Although the wells were n o t  suit- 
able for  electrical production, they were very suitable for  low 
temperature uses /5,9,10/. Interest i n  the Beryl area has also 
been expressed by other parties /4/. 
Farming, rural, and residential 
State and fedeu'al lands i n  the area have-been leased /12/. 
i 
As sump t i on s : i 
1. The Beryl area is quite isolated, a factor which would tend t o  retard 
development. Development, when i t  occurs, 'will almost certainly be 
indus t r i a l ,  since there are so few buildings i n  the area which could 
be heated. On the other hand, three wells have already been dril led,  
and the companies involved are considering, low temperature use /IO/. 
For these reasons, development was estimated to  begin i n  the early 
1980's. 
estimated t o  come on-line i n  moderately large increments. 
2. The magnitude of heati content used for the scenario was assumed f o r  
planning purposes; the development times, rates, and magnitudes are 
arbitrary estimates. 
Because indus t r ia l  use is most likely, development was 
I 
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Prospect: Abraham (Baker) Hot Springs 
Resource Characteristics : 
Surface Ft uidTemperature: 82OC /6/- 
Subsurface F lu id  Temperature: 125OC / I / =  
Total Dissolved Solids: 3500 ppm /6/. 
Estimated Energy Potential: 39 MWt/30 yrs  /I/* Assumption of heating 
capacity of the springs and surrounding 
area, for  planning purposes: 100 MWt/30 yrs.  
Type of Overlying Rocks: The springs issue from a ' t u fa  mound near a 
Quaternary basal t flow / 6 /  
Location of Prospect: The sp r ings  are  located a t  T14S, R 8 W ,  Section IO 
and 15'/G/; the surrounding area is a l l  a potential 
resource area. 
Description: The Abraham Hot Springs issues from a tufa mound near Fumar- 
ole Butte, an old volcanic vent (Quaternary basalt)  /6/. Most 
of the water discharges t o  a slough area i n  the desert bottom. 
Land Ownership: Mostly BLM, some s t a t e  and private /11/. 
Land Use: Mostly desert, some range, etc. 
teasing: KGRA area. Extensive leasing of federal and s t a t e  lands 1121. 
Activity: Leasing, geophysical exploration, and temperature gradient 
exploration has taken place i n  the area o f  the Abraham Hot 
Springs. Some of the discharge from the Springs i s  used f o r  a 
spa-type resort. The heat content of the resource may be less 
than is  now apparent (absence of boiling temperatures, re la t ively 
low s i  1 ica- content, large water discharge) /6/; d r i  11 ing w i  11 
probably be necessary t o  define the resource potential 
' Assumptions: 
1. The Abraham Springs area is quite isolated. However, the discharge 
from the springs themselves is copious and hot. Beyond use f o r  bathing, 
development a t  the springs and i n  the surrounding area will probably be 
primarily l i g h t  industrial. Development is estimated t o  b e g i n ' i n  the 
mid-1980's and t o  ga in  momentum as more uses become feasible ,  technical 
and economical. Development may also be related to  min ing  i n  the area. 
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Prospect: West Cove Fort Area 
Resource Characteristics : 
Surface F lu id  Temperature: 
Subsurface F1 u i d  Temperature: 
Total Dissolved Sol ids:  
Estimated Energy Potential : Not known; assumption for planning purposes: 
100 MWt/30 yr. 
Type of Overlying Rocks: Al luv ium,  l a t e  Tertiary basal t  and basal t ic  
andesite f 1 ows /13/ . 
Location of Prospect: North of the Roosevelt Prospect. West of the 
Cove Fort area. About T24&25S, R7&8W /11,12/. 
Description: Area of extensive volcanic activity;  deser t  shrubland. 
Land Ownership: Mostly BLM, some s t a t e  and private /ll/. 
Land Use: Some agriculture; mostly range and desert. 
Leasing: Extensive :leasing on state and federal lands /12/. 
Activity: Extensive leasinq, w i t h  geophysical and temperature gradient 
exploration /12,14/. 
Assump t i ons : 
1. . I t  appears t ha t  there are  several possible areas f o r  e lec t r ica l  
production i n  Utah and the area near Black Rock or the "West Cove 
Fort Area" i s  a possible prospect. 
the area could be a potential low-temperature geothermal prospect 
whether or not the resource is suitable for  e lec t r ica l  production. 
The scenario is  based on the assumption that  hot water can be located 
in suff ic ient  quanti t i e s  t o  make development feasible. 
The estimate of a resource potervtial Of 100 MWt/30 yr . is  an assumption 
for  planning purposes; the development times, ra tes  ,'and magnitudes 
If water can be found a t  depth, 
2. 
' are  arbitrary estimates. 
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Prospect: Black Rock Desert, 
Resource Characteristics : 
Surface F l u i d  Temperature: 
Subsurface F l u i d  Temperature: 
Total Dissolved Solids: 
Estimated Energy Potential : Not  known; assumption for .planning 
purposes: 100 MWt/3O yr,  
Type of 'Overlying Rocks: Lake bed sediments, Quaternary basalt ,  and l a t e  
Tertiary basalt and basalt ic andesite flows/13/. 
Location of Prospect: West of Cove Fort area, about T23&24S, R7&8W /12/-. 
Description: 
Land Ownersh'ip: Mostly BLM, some s t a t e  and private lands/l1/. 
Area o f  extensive volcanic activity;  desert shrubland. 
Land Use: 
Leasing: 
Activity: 
Extensive leasing on s t a t e  and federal lands /12/- 
Extensive leasins, w i t h  geophysical and temperature gradient 
exploration /12,14/ - 
Assumptions : 
1. 
' 2. 
I t  appears that  there are several possible areas for  e lec t r ica l  
production i n  Utah, and the area i n  the Black Rock Desert is ij poss- 
ible prospect, If water can be found a t  depth, the area could be 
a potential low-temperature geothermal prospect whether or not the 
resource i s  suitable for  electrical  production. The scenario i s  
based on the assumption that  hot water can be located i n  suf f ic ien t  
quantities t o  make development feasible. 
The estimate of a resource potential o f  100 MWt/30 yr. is an assump- 
tion for plaanning purposes; the deyel oprnent times, ra tes ,  and magni- 
tudes are  arbitrary estimates. 
. 
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Prospect: Veyo, LaVerkin 
Resource Characteristics: 
Surface F1 u id  Temperature: Veyo 4ZoC, LaVerkin 42OC /1,6/ . 
Subsurface F1 uid Temperature: 
Total Dissolved Solids: Veyo 396 ppm , LaVerkin 9580 ppm /67. 
Estimated Energy Potential: Veyo 10 MWt/30 yr., LaVerkin 10 MWt/30 yr. A / .  
Type of Overlying Rocks: Veyo, Quaternary basal ts. Laverkin, Paleozoic 
limestone, along Hurricane f a u l t  /6/. 
Location of Prospect: Veyo, the springs are  a t  T40S, R16W, Sec. 6, 
N%SE%S&, about 18 miles north-northwest o f  
St. George i n  southern Utah. 
a t  T41S, R13S, Sec. 25, about 18 miles east-northeast 
of S t .  George /6/. 
LaVerkin spr ings a re  
Description: 
Land Ownership: Veyo: pri'vate l and  immediately around Veyo; some state lands 
nearby, BLM controls most of the surrounding area /'ll/. 
LaVerkqn: Also mostly private, BLM lands nearby /ll/ .  
Land Use: 
Leasing: Some leasing i n  the Veyo area/12/. 
Activity: Veyo Hot Springs i s  currently used as a swimming pool and spa. 
LaVerkin (Dixie) Hot Springs issue from the bed and banks of 
the Virgin' River near Laverkin. 
Assumptions: I 
i 
1. Veyo: I t  would be rteasonable t o  expect t h a t  some further development 
will occur a t  Veyo even though the magnitude of the resource available 
appears t o  be limited. 
area as part  of the temperature gradient survey under the S ta te  Cooperative 
Program /9/. Development would probably not be of great  magnitude; b u t  
i t  could come i n  the mid-1980's. Use will probably be space heating or  
1 i g h t  industrial  (greenhouses, etc. ) .  Development rates, times and 
magnitudes a re  arbitrary b u t  reasonable estimates. 
Interest has been expressed i n  including the 
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LaVerkin: These springs discharge directly in to  the Virgin River, 
and recovery and collection might be difficult. 
require exploration and probably t e s t  wells to'determine i f  the . 
reservoir has potential. In any case, development probably will not 
come u n t i l  mid or  l a t e  1980's. Development times, rates, and magni- 
tudes are arbitrary b u t  reasonable estimates. 
I t  would certainly 
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Prospect: Crystal Hot Springs (Fladsen's, Honeyville) 
Resource Characteristics: ,- p 
Surface F l u i d  Temperature: 56OC /6/ 
Subsurface Fluid Temperature: 90% /1/ 
Total Dissolved Solids: 42,100 ppm /6/ 
Estimated Energy Potential: 27 MWt/30 yr. /1/ 
Type df  Overlying Rocks: The springs issue from Paleozoic rocks along 
the Wasatch fau l t  zone /6/, i n  Quaternary 
a l luv ium /We 
j&l 
Location of Prospect: The spr ings are located a t  about T l lN ,  R2W, Sec. 29, 
N E S E L , ,  i n  Box Elder Co., about 10 miles north 
of Brigham City /6/. 
Description: Hot spr ings,  used for  spa, along the Wasatch f a u l t  on the 
,west face of the Wasatch Mountains. The flow from the 
springs flows i n  Sal t  Creek, which flows through an 
' agricultural area /6/* 
. Land Ownership: Mostly private. Forest lands i n  the area t o  t h e  e a s t ,  
i n  the mountains. 1 
i 
Land Use: Mostly agricultural. The town of Honeyville is:a few miles 
south of the s p r i n g  area' /6/= 
Leasing: No leasing of s ta te  or federal lands i n  area /12/- 
Activity: Crystal Hot Springs is presently used f o r  a swimming pool, 
and the possibil i ty exists for space 'heating /3/. 
As sump ti ons : 
1. I t  was assumed tha t  interest  i n  the geothermal potential' will grow, 
and i t  seems reasonable that  development will s t a r t  i n  the ear ly  or 
mid-1980's. 
2. I t  was assumed t h a t  the resource is adequate for  space heattng o r  
1 i g h t  industry; development time, . ra tes ,  and magnitudes are arbi- 
t ra ry  b u t  reasonable estimates. 
1; 
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Prospect: Other Areas (Includes other springs and other potential areas). 
Assumption: The main assumption was that the other areas are generally 
remote and/or o f  small magnitude. Development at most 
o f  these areas will probably be after the mid-l980's, 
and will probably come in small increments. Again, the 
magnitudes used for the scenario are only a reasonable 
estimate. 
I; 
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PROGRAM AND OBJECTIVES OF THE INTERAGENCY GEOTHERMAL 
STREAMLINING TASK FORCE 
The Interagency Geothermal Streamlining Task Force was formed t o  assist 
the  Interagency Geothermal Coordinating Council (IGCC) in  carrying out 
Its mandate: 
"for assessing l e g a l ,  environmental, regulatory,  and o ther  
aspec ts  of Federal, State, and local government pol icy as 
they relate t o  geothermal energy and f o r  developing rec- 
ommendations f o r  changes and improvements i n  r e l a t e d  l a w s ,  
p o l i c i e s  and procedures, and f o r  examination of o ther  
i n s t i t u t i o n a l  aspects  of geothermal energy, including non- 
governmental aspects." 
Spec i f i ca l ly ,  t he  Task Force is developing recommendations t o  IGCC f o r  
appropriate  ac t ion  t o  implement the  Pres ident ' s  commitment t o  Congress 
t h a t  : 
"The Departments of t he  I n t e r i o r  and Agriculture will 
st reamline leas ing  and environmental review procedures t o  
remove unnecessary b a r r i e r s  t o  development of geothermal 
resources  " 
This objec t ive  was included i n  the  Pres ident ' s  comprehensive energy 
program submitted t o  Congress in A p r i l  1977. 
by the  f a c t  t h a t  although t h e  Geothermal Steam Act was passed near ly  
seven and one-half years  ago, t he re  is s t i l l  no commercial production 
of t h i s  resource on Federal  lands. 
The commitment w a s  prompted 
, There are many reasons f o r  t h e  lack  of a v i ab le  geothermal indus t ry  -- 
such as t he  unknowns of t h e  resource,  the  less-than-perfect technologies 
f o r  u t i l i z i n g  and disposing of i t ,  high-risk c a p i t a l  investment, and 
inequi tab le  tax* and p r i c e  s t ruc tu res .  However, it is widely believed 
t h a t  t he  cumbersome Federal  l eas ing  and permit t ing program cons t i t u t e s  
a major de t e r r en t  t o  t imely development. As long as the  i n h i b i t i n g  
inf luence of t h e  regulatory program clouds the  rate of development on 
Federal  lands,  t h e  e f f e c t s  of o ther  impediments cannot be f u l l y  and 
accura te ly  assessed. 
The Geothermal Streamlining Task Force has undertaken a study which 
includes 1) a comprehensive ana lys i s  of the  elements of t he  present  
*Hew geothermal tax provis ions are pending i n  a House/Senate conference 
committee and are described i n  a Comparative Committee P r i n t  e n t i t l e d  
"Conference Comparison of t h e  Energy Tax Provisions of H.R. 5263." 
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program designed t o  iden t i fy  the  sources of delay and quantify delays 
which are ac tua l ly  occurring; and 2) t o  determine the  p o t e n t i a l  e f f e c t s  
upon program performance of a series of options f o r  program modification. 
The effect iveness  of a l t e rna t ive  options w i l l  be assessed i n  terms of 
t h e i r  relative a b i l i t y  t o  support t he  Department of Energy's projected 
geothermal power-on-line schedule while adequately protect ing t h e  publ ic  
interest and the  environment. 
The study w i l l  a l s o  incorporate input provided by t h e  publ ic ,  industry,  
environmental groups, and state agency o f f i c i a l s  through a series of 
workshops t o  be held i n  t h e  western states i n  June. 
these  meetings is being f ina l i zed  and is being widely publicized in order 
t o  obtain t h e  broadest pa r t i c ipa t ion  possible.  
been announced in t he  Federal Register. 
The schedule f o r  
The publ ic  meetings have 
The Task Force has developed a series of options f o r  modifying t h e  
geothermal leas ing  and permitt ing program, described below, and comment 
on them w i l l  be requested from t h e  above groups. 
f o r  addi t iona l  a l t e rna t ives  will be so l i c i t ed .  
I n  addi t ion,  suggestions 
The discussion of t h e  options is preliminary and tentative and has not  
been reviewed by the  at torneys of t he  Department of t h e  I n t e r i o r ,  t he  
Department of Ag'riculture, or t he  Department of Energy. It is intended 
only t o  focus, f o r  purposes of fu r the r  discussion, on t h e  problems which 
generated the  suggestions f o r  c h k g e  and the  remedial e f f e c t s  which may 
be exerted by t h e  proposed options. 
Option I 
Improve t h e  present  system through changes in regulat ions and 
adminis t ra t ive procedures. 
The Task Force is concentrating t h e  l a rges t  bulk of its e f f o r t  on Option I 
since improvements developed in t h e  present system will almost ce r t a in ly  
bene f i t  t h e  workabili ty of any other option as w e l l .  
maintain the  bas i c  fea tures  of t he  pre- and post-lease environmental 
reviews, but would increase the  e f f ic iency  and uniformity of t h i s  major 
program function. 
but are not  l imited t o ,  t h e  following: 
This approach would 
Program modzfications which w i l l  be considered include, 
A. Use regional  or areawide environmental analyses i n  
pre-lease review and conduct s i te  s p e c i f i c  s tud ies  
only during the  post-lease pe rmi t t i ng  process. 
The use of regional  areawide analysis  i n  the  pre-lease s i t u a t i o n  would 
tend t o  reduce manpower/budget requirements and timeframe of performance. 
This approach would f i r s t  perinit more dependence on exis t ing  or in-progress 
Management Framework Plans of t h e  Bureau of Land Management (BLM) or Land 
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Management P l a n s  of t he  Forest  Service (USFS), (which are discussed 
below under Option 2) ,  o r  o ther  resource-inventory type documents. 
This use of such documents is consis tent  with the  new d r a f t  Council on 
Environmental Quality (CEQ) guidel ines  f o r  implementing the  National 
Environmental Policy A c t  (XEPA) (December 12, 1977) which encourage 
in t eg ra t ing  the  requirements of NEPA with o ther  planning and environ- 
mental review procedures required by l a w  or  by agency p rac t i ce  so t h a t  
all such procedures, t o  t h e  f u l l e s t  extent poss ib le ,  run concurrently,  
r a the r  than consecutively. 'I The d r a f t  guidel ines  would also requi re  
agencies t o  use "program, pol icy ,  o r  p l a n  environmental statements and 
t i e r i n g  from statements of broad scope t o  those of narrower scope t o  
eliminate r e p e t i t i v e  discussions of t h e  same issues." While a c t u a l  
environmental statements pe r  se are not  necessar i ly  a t  issue i n  t h i s  
proposed program modification, i t  is f e l t  t h a t  t h e  language of t h i s  
mandate is equal ly  appl icable  t o  other  types of environmental review 
documents. 
I I  
In t h e  absence of an e x i s t i n g  plan,  more generalized da ta  gather ing would 
s t i l l  reduce t i m e  requirements and manpower u t i l i z a t i o n ,  f ree ing  per- 
sonnel f o r  o the r  work. S i t e  s p e c i f i c  s tud ie s  at  t h e  post-lease s tage  
would then i d e n t i f y  t h e  p a r t i c u l a r  s e n s i t i v i t y  of areas proposed f o r  
d r i l l i n g ,  roads, and o ther  permanent sur face  features .  
Pending determination by t h e  S o l i c i t o r  of t h e  Department of t h e  I n t e r i o r ,  
t h i s  approach appears t o  be cons is ten t  with t h e  BLM regula t ions  on pre- 
leas ing  procedures. Sect ion 3200.6,  CFR T i t l e  43,  requi res  t h e  Director ,  
when an area is i n i t i a l l y  considered f o r  geothermal leas ing ,  t o  request  
r epor t s  from o the r  i n t e re s t ed  agencies describing t h e  resources contained 
"within the  general area and the  p o t e n t i a l  e f f e c t  of geothermal resources 
operat ions upon t h e  resources of t h e  _area and its t o t a l  environment." 
(Emphasis added. ) 
The subsequent paragraph deal ing with environmental impact evaluat ion,  
p r i o r  t o  f i n a l  s e l e c t i o n  of tracts f o r  leas ing ,  calls f o r  evaluat ion of 
t h e  p o t e n t i a l  e f f e c t s  on the  var ious resources of t h e  ent i re  area. 
There is no s p e c i f i c a l l y  s t a t e d  requirement f o r  s i te  s p e c i f i c  evaluation. 
History shows t h a t  less than 1 out  of 25 lease appl ica t ions  may be 
expected t o  r e s u l t  i n  any sur face  d is turb ing  operations.  
intensity pre-lease broad based assessment proposed in  t h i s  approach 
would be appropriate  t o  t h e  majority of lease appl ica t ion  areas. 
site s p e c i f i c  environmental analyses would he. done on the  r e l a t i v e l y  
few leases t h a t  would undergo surface.  d i s turb ing  explorat ion o r  development 
as a prelude t o  a c t u a l  operation. 
Thus, t h e  low 
Detailed 
The major advantages of u t i l i z i n g  fewer environmental analyses of broader 
scope are: 
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- Less overlapping and redundancy and thus lessened 
manpower, t i m e ,  and d o l l a r  requirements. 
- Lower p r in t ing  and publ icat ions cos ts  
This approach is used by BUf  i n  Nevada on geothermal lease applfcatfons 
and USFS o i l  and gas leas ing  i n  North Dakota on the  Litt le Missoiiri 
Grasslands. 
compared t o  the  "piece mealing" methods used i n  other  areas such as BLM 
Cal i fornia  and USGS Washington-Oregon. 
Estimated time and d o l l a r  savings are at ' least  60% when 
This option is i n  accord with current  U.S. Forest Service policy under 
the  National Forest  Management A c t .  
o the r  agencies would be required. 
A policy decision on the p a r t  of 
B. Set time limits o r  timeframes (through adminis t ra t ive 
d i r e c t i v e  and/or regulat ions)  f o r  issuance of leases 
and p e r m i t s .  
The d r a f t  CEQ guidelines f o r  implementing NEPA note  t h a t  while t he  Council 
considers universal time limits for  the  entire NEPA process too in f l ex ib l e ,  
i t  encourages all Federal agencies t o  "set limits i f  an appl icant  f o r  
t h e  proposed act ion requests them, provided they are consis tent  with 
t h e  purposes of NEPA and other  essential considerations of na t iona l  
policy. (' 
I 
The only action in the  geothermal pre- and post-lease approval process 
which is subject  t o  a t i m e  cons t ra in t  under the  ex i s t ing  regulat ions is 
the  Notice of In t en t  (NOI)  t o  conduct exploration operations which t h e  
authorized o f f i c e r  is d i rec ted  t o  approve o r  disapprove within 30 
calendar days. 
on other  ac t ions  i n  the  process. 
This ofgers precedent fo r  imposition of t i m e  l imi t a t ions  
A major advantage of t h i s  approach is tha t  adherence t o  a realist ic 
mandated schedule determined according t o  the  cri teria set f o r t h  i n  t h e  
draft CEQ guidelines would serve t o  generally reduce the length of tine 
required f o r  each ac t ion  i n  the leasing and permitt ing process, although 
a prec ise  estimate of t i m e  savings cannot be made a t  this t i m e .  
fel t ,  however, t h a t  when faced with real is t ic  deadlines the  backlogging 
of appl icat ions would diminish. Another advantage is t h a t  t h e  approach 
would provide f o r  more uniformity i n  processing schedules, an occurrence 
which would enhance more e f f i c i e n t  developer planning. Fa i lure  t o  m e e t  
the scheduled timeframe would require  a repor t  of accountabi l i ty  t o  the  
applicant.  In summary, t h i s  approach makes t h e  process timing sensitive 
. It is 
f and v i s ib l e .  
A disadvantage is t h a t  the  approach would require  increased budgets and 
manpower in some BLM/FS f i e l d  o f f i ces  and i n  the  responsible GS off ice .  
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On the  o ther  hand, it would at  the same t i m e  provide a more concrete 
bas i s  for project ing budget/manpower needs than the  present system which 
tends t o  function, a t  lease i n  some o f f i ce ,  i n  respbnse t o  avai lable  
resources rather than  t o  needed resources. In  o t h e r  words, t h i s  program 
modification would provide a mechanism f o r  es tabl ishing firm p r i o r i t i e s .  
C. Improve coordination i n  a l l  phases of pre- and 
post-lease a c t i v i t i e s .  
Since the  geothermal program is j o i n t l y  implemented by BLM, USFS, and 
U.S. Geological Survey (USGS) with s t i l l  another review element i n  the  
Fish and Wildl i fe  Service (FWS), there  is s ign i f i can t  opportunity f o r  
process delay i n  rout ine s t eps  such as r epe t i t i ve  no t i f i ca t ions ,  approvals, 
s ignatures ,  and transmittals. Improving the coordination between these 
agencies f o r  the  purpose of expediting t h e  leasing and post-lease programs 
is consis tent  with the  s imi la r  object ive establ ished for the  Geothermal 
Energy Coordination and Management Project i n  the  re la ted  area of  
geothermal research, development, and demonstration. The Project  is 
composed of members from a number of involved departments and agencies, 
including the  Departments of  the  I n t e r i o r  and Agriculture. P.L. 93-410, 
the Geothermal Energy Research, Development and Demonstration A c t  of 1974 
and P.L. 95-238, Department of Energy A c t  of 1978 -- Civi l ian Applications, 
give t o  the  Pro jec t  t he  overa l l  respons ib i l i ty  f o r  the provision of 
e f f e c t i v e  management and coordination with respect t o  the  Nation's 
geothermal research, development, and demonstration (RDSID) program. 
The Project  is di rec ted  t o  "make such fecommendations f o r  l e g i s l a t i o n  or  
adminis t ra t ive regulat ions as may from time t o  t i m e  appear t o  be necessary 
t o  make Federal leasing,  environmental, acd taxing policy for geothermal 
resources consistent with known inventor ies  of various resource types, 
with t h e  current  state of technologies f o r  geothermal energy development, 
and with current  evaluations of t he  environmental impacts of such develop- 
ment, and with current  evaluations of t he  environmental impacts of such 
development." 
f a l l  under t h e  RD6D program umbrella p e r  se, consistency i n  coordination 
in t he  regulatory program is warranted. 
methods f o r  accomplishing t h i s  goal. 
While the  streamlining goal of t h e  Task Force does not 
There appear t o  be  several 
One is t o  e s t a b l i s h  i n  each agency f i e l d  l e v e l  coordinators for the  
geothermal program. 
general  f e e l  t h a t  program performance improves as the process becomes 
more local ized -. Le., tha t  t h e i r  needs are b e t t e r  attended by responsible 
personnel on the  scene who are already int imately fami l ia r  with t h e  
loca le ,  i t s  r e s o u r c e s , a d  problem areas. This s i t ua t ion  would be fu r the r  
enhanced by the  presence of personne1,of a l l  responsible agencies with 
geotherma1,act ivi t ies  as t h e i r  primary program concern who could i n t e r a c t  
A previous r e l a t ed  study found t h a t  developers i n  
locally.  
The need f o r  such personnel is  espec ia l ly  apparent a t  the  regional l eve l  
i n  some regions of t he  USFS, and a multi-regional coordinator located 
D-6 
at the  center  of a c t i v i t y  is badly needed. 
USFS and BLN coordinators be housed a t  the  same loca t ion  (Boise appears 
most log ica l )  so as t o  f a c i l i t a t e  communications. 
It would be des i r ab le  t h a t  
Another po ten t i a l  approach t o  improved coordination is t o  consider 
modifying the  ex i s t ing  Memorandum of Understanding (MOU) so as t o  
e s t a b l i s h  guidel ines  f o r  interagency cooperation among t h e  Departments 
of Energy, I n t e r i o r ,  and Agriculture i n  implementing the  geothermal 
program. The MOU is the  bas i s  f o r  t h e  la rge  bulk of t h e  s t eps  shown in 
Figures 1 arid 2 which ind ica t e  t h e  numerous opportuni t ies  f o r  process 
slippage. Forest  Service a c t i v i t i e s ,  which are not included i n  t h e  MOU 
and are not shown in  Figures 1 and 2 add o ther  comment, approval, and 
transmittal s t e p s  t o  t h e  process when f o r e s t  lands are involved i n  KGRA 
lease sales and non-competitive lease appl icat ions.  
Spec i f ic  s t e p s  should be taken by t h e  Departments t o  i d e n t i f y  time limits 
f o r  communication between t h e i r  agencies. For example, KGRA c l e a r l i s t i n g  
should requi re  no more than 10 working days, and responses on approval 
of a Plan of Operation should also reach USGS within a similar timeframe. 
The groups within t h e  agencies charged with the  wr i t ing  of regula t ions  
and d i r e c t i v e s  f o r  t h e  geothermal program should be adequately s t a f f e d  
and funded so t h a t  badly needed minerals program management may be 
ca r r i ed  out  i n  a timely fashion. 
manpower funding is exemplified by t h e  f a c t  t h a t  t he  geothermal power 
p l an t  s i t i n g  regula t ions  were 2 years  i n  preparation. 
manpower, such regula t ions  could be proposed within 6 months. 
The need f o r  a higher p r i o r i t y  i n  
With adequate 
I). Improve uniformity and consistency of po l i c i e s  and 
procedures with respect t o  lease s t ipu la t ions  among 
t h e  involved agencies. 
Two separa te  s t e p s  appear t o  o f f e r  t h e  bes t  po ten t i a l  f o r  optimum improve- 
ment through t h i s  route.  
gu ide l ines  f o r  s p e c i a l  lease s t ipu la t ions .  I n  current  p rac t i ce ,  t h e  
surface management agencies sometimes a t tach  s t ipu la t ions  which are 
unacceptable t o  t h e  USGS Area Geothermal Supervisor 's  o f f i c e  and consider- 
a b l e  time may be l o s t  i n  negot ia t ing  t h e  f i n a l  s t i pu la t ions .  Uniform 
pol icy  agreed t o  in advance by t h e  involved agencies could reduce t h e  
frequency of t h i s  source of delay and alleviate t o  some exten t  developer 
uncertainty on s p e c i a l  s t i pu la t ions .  
The f i r s t  is t o  e s t a b l i s h  uniform pol icy and 
Another means of increasing interagency e f f i c i ency  is t o  s tandardize 
spec ia l  lease s t i p u l a t i o n s  of similar nature  and i n t e n t  - i .e.,  
archaeological ,  endangered spec ies ,  etc. The reasoning here  is t h a t  p a s t  
experience ind ica t e s  some "one-upmanship" o r  pr ide  of authorship i n  ' 
wri t ing  s t i p u l a t i o n s  which creates unnecessary confusion and requi res  
l e g a l  review of word changes. 
be avoided but  t he  standardized s t i p u l a t i o n s  should be expressed i n  
Not only should t h i s  delaying s i t u a t i o n  
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language immediately comprehensible t o  a l l  levels of government and 
industry personnel who must be concerned w i t h  them. 
delay i n  erroneous in t e rp re t a t ion  or t i m e  wasted i n  seeking the  correct  
i n t e rp re t a t ion  is readi ly  evident. 
The po ten t i a l  f o r  
Revision of t he  geothermal lease form t o  incorporate standardized 
s t ipu la t ions  appears t o  be t h e  bes t  method f o r  implementing t h i s  change 
which would avoid r e p e t i t i v e  l e g a l  review of word changes. A t  the  same 
time the  lease form could be combined with the appl icat ion form (as is 
now the  case i n  o i l  and gas  leases)  which would save an estimated 30 
days p e r  appl icat ion and eliminate one form. 
No disadvantages in t h i s  approach are foreseen. Its implementation would 
requi re  2 man months and no changes in regulations o r  policy. 
E. I n s t i t u t e  formal nomination procedures for KGRA's 
and non-competitive areas.  
The BLM regulat ions provide for receipt of nominations, o r  publ ic  expres- 
s ions  of i n t e r e s t  i n  leasing ce r t a in  described areas, e i t h e r  on an 
ind iv idua l  voluntary bas i s  o r  upon the  Secretary's  cal l  f o r  nominations 
t o  lease. This provision has never been implemented, however, i n  t h a t  
BLM has ne i the r  prepared an approved form (43 CFR, 3220.2) for receiving 
nominations nor issued c a l l s  fo r  nominations(3220.1). It has instead 
t r ea t ed  non-competitive lease appl icat ions as nominations and has enter- 
ta ined requests  f o r  lease sales through le t ter  correspondence o r  o r a l  
cammunicat ion. 
A formal nomination procedure would probably not have subs t an t i a l  e f f e c t  
on non-competitive areas, but an advantage could possibly accrue i f  such 
a procedure w e r e  used to i den t i fy ,  on the  bas i s  of expressed industry 
i n t e r e s t ,  t he  p r i o r i t y  areas f o r  completion of basel ine s tud ies  needed 
t o  expedite competitive lease o r  no-lease decisions and i n  turn  guide 
the  loca t ion  of competitive lease sales. 
f o r  lack  of development is t h a t  much of t he  land it considers most 
promising is not  ava i lab le  under the present system. 
is va l id ,  development would be expedited by p r i o r i t i z i n g  a c t i v i t y  i n  t h e  
areas which industry 's  nominations ind ica te  are most l i k e l y  t o  be 
developed i f  t he  acreage is 'made available.  
A common industry j u s t i f i c a t i o n  
If t h i s  a s se r t ion  
I n  pas t  experience, t he  less environmentally-sensitive prospect areas, 
and therefore  the  easiest t o  study, have of ten been invest igated f i r s t  
only t o  generate l i t t l e  o r  no i n t e r e s t  i n  the  subsequent lease sale. 
those instances,  the  e f f o r t  would have been more productive i f  i t  had 
been applied t o  the  more promising areas. 
In 
The success of t h i s  program change would hinge on industry 's  willingness 
t o  submit nominations and on amendment of t he  ex is t ing  procedures f o r  
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c la s s i fy ing  land a s  KGRA's. 
re luctance t o  nominate acreage because of t h e i r  fear tha t  nominations 
would r e s u l t  i n  an increase i n  KGRA designation. 
Developers have previously s t a t e d  t h e i r  
Po ten t i a l  advantages of t h i s  proposal would be t o  focus agency a t t e n t i o n  
on competitive areas industry f e e l s  most des i r ab le  and t o  e f f e c t  a minor 
time savings i n  developing planning p r i o r i t i e s .  
would be negl ig ib le ,  and s ince  some benef i t  might accrue, it is recom- 
mended t h a t  the  involved agencies attempt t o  s o l i c i t  nominations f o r  
planning purposes. 
Costs of t h i s  proposal 
F. Allow no-surface-occupancy leases  i n  wilderness study 
areas and o ther  spec ia l  areas where requested. 
Some bene f i t s  would be  gained from issuance of no-surface-occupancy 
leases i n  areas of mixed land ownership (areas  composed of intermingled 
tracts of federa l ,  p r iva t e ,  and state lands) ,  o r  i n  wilderness study o r  
o the r  s p e c i a l  areas where leases on t h e  f e d e r a l  lands cannot be issued. 
If  no leases are issued on t h e  Federal port ions pending t h e  outcome of 
t h e  study, any operator  proceeding t o  discovery on adjacent o r  nearby 
non-Federal land r i s k s  facing a KGRA designation of t h e  Federal tracts 
(43 CFR 3200.0-5k(2)). 2e would then be faced with competitive bidding 
as h i s  only access t o  desired tracts i n  t h e  Federal acreage i f  t h e  land 
is not  locked i n t o  no-lease s t a tus .  In  view of t h e  f a c t  t h a t  h i s  own 
discovery would tend t o  at tract  o ther  se r ious  bidders ,  he risks los ing  
t o  competitors those lands which are pr imari ly  valuable because of h i s  
own discovery. 
A no-surface-occupancy lease could bene f i t  him i n  two ways. 
would p ro tec t  h i s  competitive i n t e r e s t  throughout t he  study and decision- 
making period and, second, depending on engineering and economic feas i -  
b i l i t y ,  make recovery of t h e  resource from this type of lease achievable 
.through d i r e c t i o n a l  d r i l l i n g .  
activit ies would be allowed as appropriate on the  p a r t i c u l a r  lands under 
this type of lease. 
F i r s t ,  it 
Certain types of non-surface d is turb ing  
The p o t e n t i a l  disadvantage of t h i s  approach t o  industry is t h a t  t h e  
lessee takes t h e  r i s k  of being unable t o  develop the  lands t h a t  he has 
leased. Thus, there  is p o t e n t i a l  f o r  f u t u r e  l i t i g a t i o n  i f  a discovery 
is made. In addi t ion,  supervision of the  lease by sur face  management 
agencies would be  required which would not be  necessary if the  land were 
not leased. 
and the  proposal is consis tent  with current  l a w  and regulation. 
The addi t iona1 ,cos ts  and workload appear minimal, however, 
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G. Modify KGRA regulations.  
KGRA's are c l a s s i f i e d  by geologic c r i t e r i a  and also by "competitive 
in t e re s t "  (43 CFR 3200.0-5(k)(3)), caused by overlapping of appl icat ions 
f i l e d  within the  same period. Lands i n  either type of KGRA can only be 
leased through competitive bidding. A recent study of a l l  geothermal 
leases issued shows t h a t  the  pace of competitive leasing is  f a r  behind 
t h a t  of non-competitive. The most recent summary shows' t h a t  1081 non- 
competitive leases have been issued on over 1.85 mil l ion acres  of land, 
as compared t o  239 competitive leases on 339,000 acres.  B i d s  received 
number less than half the  tracts offered,  and about 30 percent of the 
sales have produced no bids a t  a l l .  The t o t a l  number of tracts of 
i n t e r e s t  w a s  even less than the number of bids received s ince mult iple  
b ids  were made on the  same tracts i n  some cases. 
The reasons f o r  t h i s  s i t u a t i o n  are not clear a t  present. 
developer contention tha t  the  des i rab le  tracts are not being offered,  as 
discussed above, or t he  cost  of competitive leases vs. non-competitive 
may be an inh ib i t i ng  factor .  The numbers do ind ica te ,  however, t h a t  the  
exis tence of KGRA's, which by def in i t ion  should be more des i rab le  than 
non-KGRA lands, are impeding t h e  pace of leasing. Thus, the  po ten t i a l  
e f f e c t  of amendments t o  the BLY regulations (43 CFR, 3200.0-5(k)) t o  
change KGRA cr i ter ia  is being investigated.  
They may r e f l e c t  
Three approaches are under consideration. They include: 
- Reclass i f ica t ion  of geologic KGRA's and competitive i n t e r e s t  
areas after they have been through unsuccessful lease sales. 
- Abolish the  competitve i n t e r e s t  regulations (43 CFR, 32.00.0-5(k) ( 3 ) ) .  
The competitive i n t e r e s t  concept is an impediment t o  an orderly 
non-competitve leas ing  program, and has caused delay i n  leasing 
with l i t t l e  f inanc ia l  re turn  t o  the  governmeat. 
- Provide f o r  d i r e c t  thermal u t i l i z a t i o n  areas, t o  encourage use 
of low temperature geothermal waters. 
There are seve ra l  r a t iona le s  for separate treatment of d i r e c t  thermal  
u t i l i z a t i o n ,  o r  non-electric use of the resource, as opposed t o  electric 
power production. F i r s t ,  t he  requirements of the resource i t s e l f  are 
d i f f e r e n t  - temperature, pressure,  and reservoi r  s i z e  requirements are 
less demanding for most d i r e c t  uses than for power generation although 
i n  some cases a purer resource is required - and the type and degree of 
environmental impact will vary with the  use. I n  general ,  the  po ten t i a l  
impacts from power production o r  i n d u s t r i a l  use may be  expected t o  be 
more severe than those associated with domestic or agr i cu l tu ra l  use. 
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I n  addi t ion ,  many i f  not most munic ipa l i t i es  would b e  precluded, by t h e i r  
cha r t e r s  o r  f i nanc ia l  respons ib i l i ty  requirements, from bidding on 
competitively-offered tracts. Thus, t h e  most l i k e l y  users  of d i r e c t  
heat ing systems could not  gain access t o  the  resource on a KGRA, which 
i n  some. instances might b e  designated because of a mmic ipa l i t y  discovery 
on adjacent o r  near-by state o r  p r iva t e  lands. 
Since some of t h e  geologic KGRA's and competitive i n t e r e s t  areas draw no 
b ids  on being offered seve ra l  t i m e s ,  it appears t h a t  rev is ion  of t h e  
criteria f o r  c l a s s i f i c a t i o n  in t he  regulat ions is needed -- i.e., t h e  
cur ren t  KGRA standards may o r  may not  be real is t ic  i n  the  l i g h t  of 
presenz knowledge. 
Rec lass i f ica t ion  of KGRA's and competitive i n t e r e s t  areas lies under the  
au thor i ty  of USGS and its area geologis ts .  
interest area has ever been r ec l a s s i f i ed .  
To da te ,  no KGRA o r  competitive 
Advantages of modifying t h e  KGRA regula t ions  would be more order ly  
development and more e f f i c i e n t  use of t h e  reswrce. T i m e  would be saved 
i n  t h a t  leases could come on l i n e  more rapidly.  
recognized, and cos ts  and impacts upon manpower would be minimal. 
N o  disadvantages are 
H. Al low issuance of non-competitive leases unless  t h e  
area is i n  a KGRA a t  t i m e  of appl icat ion.  
In present  practice, non-competitive leases are not  issued i f  t h e  acreage 
involved is i n  a designated KGRA when t h e  adjudicat ion process is completed, 
and t h e  appl icant  has signed t h e  lease form. 
is t h e  last s t e p  i n  t h e  procedure before t h e  lease is  issued,  and t h e  
lease may be r e j ec t ed  at  t h i s  la te  point on t h e  bas i s  of t h e  clear list 
. report .  When t h i s  happens, t h e  adjudicatory e f f o r t  has-been wasted. If 
t h e  above,change were ef fec ted ,  a change in  KGRA s t a t u s  during t h e  
adjudicatory process would not a f f e c t  issuance of t h e  lease. 
The KGRA clear list repor t  
This approach would a l l e v i a t e  appl icant  uncertainty as t o  poss ib le  
c l a s s i f i c a t i o n  of lands during the  adjudicat ion process,  and would allow 
appl icants  t o  commence exploration on adjacent non-Federal lands without 
r i s k  of having t h e  applied-for lands c l a s s i f i e d  as a KGRA as a r e s u l t  of 
his work. 
issuance. 
Elimination of t h e  clear list repor t  would also speed up lease 
The disadvantages of t he  approach include a p o t e n t i a l  loss of revenue 
due t o  loss of bonus-bids and decreased r e n t a l s ,  and t h e  f a c t  that l e g a l  
modification and changes i n  regulat ions may be required. No s t a f f i n g  o r  
d i r e c t  hudget impact are seen. 
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I. Provide budgets i n  propor t ion  t o  workloads, o rgan iza t iona l  
needs, and p r i o r i t i e s .  
The new d r a f t  r e g u l a t i o n s  t o  implement NEPA r e q u i r e  a l l  agencies t o  "have 
s u f f i d e n t  c a p a b i l i t y ,  inc luding  personnel and o t h e r  resources, 'I t o  ' 
comply wi th  Sec t ion  102 of t h e  A c t  and Executive Order 11514, P ro tec t ion  
and Enhancement of Environmental Quality.  The geothermal programs of 
t h e  involved agency f i e l d  o f f i c e s  have commonly been s h o r t  of t h i s  goa l  
i n  t h e i r  s h a r e  of o v e r a l l  budgets. 
S p e c i f i c a l l y ,  t h e  pace of environmental assessment p repa ra t ion  and t h e  
va r ious  types  of land  management planning has been impeded by t h e  inade- 
qua te  budgets,  and i t  is f e l t  t h a t  a budgetary remedy must be a primary 
focus of any s t reaml in ing  e f f o r t .  
h i s t o r i c a l l y  been underfinanced and unders ta f fed .  
The miaerals management e f f o r t  has 
Option I1 
Base l e a s i n g  dec i s ions  on areawide environmental assessment i n  combination 
wi th  land  management plan.  
This op t ion  is based p r imar i ly  on t h e  ex i s t ence  of t h e  planning requi re -  
ments imposed by t h e  Federal  Land Pol icy  and Management A c t  of 1976 
(P.L. 94-759) and t h e  National Forest  Management A c t  of 1976 (P.L. 94-588) 
on BLM and t h e  Fores t  S e m i c e ,  r e spec t ive ly .  
'The former r e q u i r e s  BIB t o  prepare  and maintain Qn a continuing b a s i s  an 
inventory  of a l l  p u b l i c  lands  and t h e i r  resource and o t h e r  v a l u e s ,  
g iv ing  p r i o r i t y  t o  areas of c r i t i ca l  environmental concern. 
a p r i o r i t y  has  been needed i n  t h e  geothermal program, as discussed above, 
so t h a t  lease o r  no-lease dec i s ions  can be made on t h i s  type  of area 
which inc ludes  geothermal among i ts  resources.  The inventory i t s e l f  does 
' not prec lude  l e a s i n g  since t h e  A c t  states t h a t :  
maintenance of such inventory o r  t h e  i d e n t i f i c a t i o n  of such areas s h a l l  
no t ,  of i t se l f ,  change o r  prevent change of t h e  management or use  of 
p u b l i c  lands." (Sec t ion  201(a)).  
a f u r t h e r  requirement f o r  formulation of p l ans  "which provide by tracts 
or  areas f o r  t h e  u s e  of t h e  p u b l i c  lands." 
p u b l i c  lands  r ega rd le s s  of whether such lands  have been previous ly  
c l a s s i f i e d ,  withdrawn, set a s i d e ,  o r  otherwise designated f o r  one o r  
more uses.  
p lans .  
J u s t  such 
"The p repa ra t ion  and 
The use  of pub l i c  lands  is covered by 
These p l ans  are t o  cover a l l  
(Section 202(a)). No completion d a t e  is mandated f o r  t h e s e  
The Nat iona l  Fo res t  Management A c t  d i r e c t s  t h e  Sec re t a ry  of Agr icu l ture  
t o  inco rpora t e  t h e  s tandards  and gu ide l ines  provided by t h e  A c t  f o r  
National Fo res t  System Resource Planning (Section 6 )  i n t o  p l ans  f o r  u n i t s  
of t h e  system" as soon as p r a c t i c a b l e  a f t e r  enactment. .." and t o  "attempt 
t o  complete such incorpora t ion  for a l l  such u n i t s  by no later than  
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September 30, 1985." 
developed i n  accordance with t h e  A c t ,  i ts management may continue under 
ex i s t ing  land and resource management plans.  
Unt i l  such time as a u n i t  is subject  t o  a plan 
The various plans completed under t h i s  r e l a t i v e l y  new l e g i s l a t i o n ,  o r  
previously,  w i l l  provide "on-the-shelf" information f o r  appl ica t ion  i n  
planning competitive geothermal lease sales and i n  processing non- 
competitve lease appl icat ions.  Such information is necessary, i t  is 
believed, before the  geothermal program can move on with s u f f i c i e n t  speed 
for prudent development and with appropriate  environmental safeguards. 
Where t h e  land management plans have been completed, Option 2 is ac tua l ly  
in e f f e c t .  
completion and a l l  National Forest  Plans are t o  be completed by 1983, and 
w i l l  be f u l l y  operat ional  under t h i s  system by 1985. I n  Nevada, where 
an i n i t i a l  land plan has been completed f o r  most areas by BLM, l eas ing  
has proceeded very rapidly.  
o r  where t h e  ex i s t ing  plan does not consider geothermal energy production 
and u t i l i z a t i o n ,  two alternatives are avai lable:  
Many of t h e  f o r e s t  management plans are completed o r  near  
Where land management plans are not complete, 
- Completing o r  amending t h e  land management plan t o  consider 
geothermal development with environmental assessment as 
appropriate.  
- Designing an environmental assessment s p e c i f i c a l l y  f o r  
incorporat ion i n t o  t h e  management plan at t h e  next  
revis ion.  This process would recognize t h e  ex i s t ing  
p lan ' s  l imi t a t ions  w h i l e  providing supplementary infor-  
mation which could f u l f i l l  needs on a l imited area f o r  
immediate leas ing  decisions.  The area t o  be considered 
would be t h e  area which might reasonably be assumed t o  
be a f f ec t ed  p r i o r  t o  scheduled rev is ion  of t he  plan. 
The comprehensive nature  of t h e  da ta  gather ing done i n  construct ion of 
t h e  land management plan w i l l  reduce t h e  pre-lease and post-lease d a t a  
gather ing and environmental review requirements considerably. 
The advantage of this opt ion is t h a t  i t  makes f u l l  use of t he  land 
management plans as they are now being developed, and makes allowance 
f o r  t h e  considerat ion of all resources and uses i n  t h e i r  proper perspect ive 
on t h e  lands i n  question. With an adequate land management plan,  t h e  
add i t iona l  environmental ana lys i s  needed t o  implement any action on 
those lands casl be done very rap id ly  and cheaply. In t h e  ove ra l l  p i c tu re ,  
t h i s  method is more e f f e c t i v e  with respect  t o  manpower and do l l a r s .  
The disadvantage is t h a t  i n i t i a l l y  t h i s  process would requi re  longer 
f r o n t  end delay. 
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Option I11 
Provide f o r  separate envi r  n t a l  ana lys i s  of efrploration and development 
phases,  with i n i t i a l  review of exploratory impacts only and comprehensive 
review only a f t e r  a discovery is made. 
A t  present ,  most pre-lease environmental analyses assume the  "worst-case" 
level of p o t e n t i a l  impact -- t h a t  of f u l l  scale development f o r  power 
generation. However, t h e  po ten t i a l  impact of t h e  exploratory phase alone 
is minor compared t o  f u l l  development, and on a la rge  majority of leases 
a c t i v i t y  w i l l  cease w i t h :  explorat ion and r e s to ra t ion  of t h e  si te because 
no explo i tab le  resource bill be found. 
I 
i 
Thus, it is f e l t  t h a t  e f ic iency  i n  time and manpower u t i l i z a t i o n  can be 
achieved, and t h e  environment adequately protected,  by applying the  
environmental review i n  the  pre-lease period toexp lo ra t iona lone .  
proposed method of implementing t h i s  policy would be through i ssu ing  
leases grant ing f u l l  r i d h t s  f o r  t h e  explorat ion and t e s t i n g  phases, but 
condi t iona l  r i g h t s  only lto commercial development contingent upon f u r t h e r  
de t a i l ed  environmental qnalysis.  It is  believed t h a t  development r i g h t s  
could be held i n  abeyance i n  t h e  lease through t h e  use of s p e c i a l  lease 
4 
One 
s t ipu la t ions .  i 
I 
This approach stems f r o ,  ul recent  consideration of i s su ing  o i l  and gas 
leases in p o t e n t i a l  wilderness ("roadless") areas. A t  an Apri l  18, 1978, 
meeting in Denver attend{d by representa t ives  of t he  Department of t h e  
I n t e r i o r  and indus t ry ,  it w a s  proposed by t h e  Department t h a t  leases be 
issued with t h e  r e s t r i cd ion ,  v i a  a spec ia l  lease s t i p u l a t i o n ,  t h a t  
exploratory w e l l s  only dould be d r i l l e d ,  with production and fu l l - sca l e  
development contingent dpon whether t h e  acreage is eventual ly  excluded 
from t h e  Wilderness Sys4em. The important concept here is t h a t  a "two- 
stage" lease is contempTated t o  be l ega l ly  accomplished with a s p e c i a l  
s t i p u l a t i o n  i n  t h e  lease and no change i n  e x i s t i n g  law. .  
If t h e  concept proves wqrkable, i t  should l ikewise prove appl icable  f o r  
any geothermal leas ing  s i t u a t i o n  where separat ion of t h e  two phases would 
be advantageous. . Pendijg f u r t h e r  review, t h e  bas i c  approach appears 
f e a s i b l e  without amend9g t h e  Geothermal Steam A c t  although 43 CFR 3200.0-6 
may r equ i r e  modificatioq t o  make t h i s  opt ion feas ib le .  
I 
I In  addi t ion ,  in order  t permit t h e  lessee t o  i d e n t i f y  t h e  resource and 
determine whether it islcommercially explo i tab le ,  t h e  two-stage concept 
envis ions redefining " e T l o r a t i o n  operations" t o  include t h e  d r i l l i n g  
and t e s t i n g  of one o r  mure deep w e l l s .  If an explo i tab le  discovery were 
made, t h e  s p e c i a l  s t i p u l a t i o n  f o r  development would not  be removed u n t i l  
a comprehensive environmental review, considering t h e  nature  of t he  
resource and t h e  plans of t he  lessee indicated the  s u i t a b i l i t y  of t he  
area f o r  development. 
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In addi t ion t o  achieving eff ic iency and providing adequate environmental 
protect ion,  any version of Option 3 adopted must also consider t he  
lessee's r i g h t  t o  develop - i.e., such a program must be implemented i n  
a manner which w i l l  encourage development. 
t h i s  option as an e l ec t ive  choice approach, with a one-stage lease s t i l l  
ava i lab le  t o  developers i f  they prefer  t he  ex i s t ing  system. 
Present thinking envisions 
This option would reduce time spent i n  pre-lease, environmental assessment, 
and would require  no more time f o r  post-lease analysis than a t  present 
since these post-lease analyses are being done i n  s u f f i c i e n t  d e t a i l  now. 
The biggest time saving might occur i n  sensitive areas although these 
areas represent t he  grea tes t  chance f o r  denia l  o r  l imi ta t ion  of develop- 
ment. 
The major advantage which would accrue t o  the lessee is t h a t  a f t e r  
discovery and t e s t ing ,  the  extent  and po ten t i a l  value of the resource 
is much better known, and pos i t ive ly  located i n  r e l a t i o n  t o  surface 
values,  making management trade-off value analysis  much more knowledge- 
ab le  and easier - i.e., both the  surface and subsurface values are now 
known. 
The pr inc ipa l  disadvantages t o  the lessee include t h e  po ten t i a l  for 
unreasonable denia l  of development and t he  adverse economics of being 
unable. t o  develop a commercially v iab le  resource. 
Written comments should be addressed to:  
Winston B. Short 
Chairman 
Geothermal Streamlining Task Force 
I n t e r i o r  Building 
19th & E. S t r e e t s  
Washington, D.C. 20240 
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ENVIRONMENTAL REVIEW 
. PATH OF FEDERAL GEOTHERMAL PROGRAM 
. ENVIRONMENTAL REVIEWS 
PROGRAMMATIC EIS - BLM 
LAND MANAGEMENT PLAN - BLM - FS 
IMPACTS CONSIDE RED 
EXPLORATION - DEVELOPMENT' (GENERIC) 
EXPLORATION - DEVELOPMENT (AREA-WIDE) 
PRE-LEASE EAR - BLM - FS 
PLANS O F  OPERATION - USGS 
EXPLORATION - DEVELOPMENT (AREA-WIDE) 
PHASED - SITE - SPECIFIC 
EXPLORATION ( I N I T I A L )  
EXPLORATICN (SUBSEQUENT 1 
DE V E L 0 P ME N T 
I NJECTI ON 
UTILIZATION 
S I T I N G  LICENSE (BLM)  
PERMIT TO CONSTRUCT 
AND OPERATE 
PRODUCTION SITE - SPECIFIC 
U 
I 
N 
0 
S T A T U S  OF LEASE SALES ON K G R A ' S  
. I h e o r e t l c a l l y  Avai lable 
_I State 
Ar iz .  
Cal i  f .  
Colo. 
Idaho 
Horr t . 
Nev. 
N. Hex. 
Oregon 
Utah 
Wash. 
wyo. 
TOTALS 
Total Federal Acreage For Leasing Acres O f f e r g  
FS -BLM -FS -BLH -B LM FS -
3,240 
387,374 
19.045 
103.5oO 
8,861 
326,802 
190,320 
198,495 
83.215 
0 
0 
0 
394.582 
1.780 
42 , 500 
29,170 
4. I60 
I.316.004 
62,125 
15.572 
19,001 
0 
3.240 0 
353.054 394,582 
I 1,271 1,513 
52,500 40.500 
8.861 29,170 
326.802 4,160 
190,320 1,224,004 
198,495 61,605 
83,215 15.572 
0 13,187 
0 0 
1,320,852 1,884,894 1.227.758 1,784,293 
780 
90.167 
I 1,271 
48.500 
320 
201.988 
101.693 
155,910 
78,966 
0 
0 
689.595 
0 
0 
0 
0 
1,280 
2,560 
29.375 
0 
10.852 
0 
0 
44.067 
Acres Bld On -
FS -BLM -
0 0 
40,235 0 
5,036 0 
32,000 0 
0 0 
148, I63 0 
68,873 0 
62,482 18.050 
77,277 10.852 
0 0 
0 0 
434,066 28,902 
. Fcderal Acres 
Acres Accepted Reiiiaiiiing for Lease 
BLM FS -BLM -FS --
0 
39,449 
5,036 
32,000 
0 
145,682 
62 48" 
63.911 
77 , 277 
0 
0 
425,837 
0 
0 
0 
0 
0 
0 
18,050 
0 
10.852 
0 
0 
28,902 
3,240 
313.605 
6,235 
20,500 
8,861 
181.120 
127,838 
129,210 
7,138 
0 
0 
797,747 
0 
394,582 
1.513 
40,500 
29.170 
4,160 
I ,205,954 
6 I ,605 
4,719 
13,187 
0 
1,755,390 
B L M  N O N C O M P E T I T I V E  GEOTHERKAL L E A S I N G  
A R I Z O N A  
C A L I F O R N I A  
C 0 LO RA DO 
IDAHO 
MONTANA 
NEVADA 
NEW M E X I C O  
OREGON 
UTAH 
WASHINGTON 
WYOMING 
E A S T E R N  S T A T E S  
T O T A L S  
A S  OF DECEMBER 
NO.  OF 
APP L I CAT I ONS 
5 7  
674 
86 
564 
33 
1399 
574 
6 5 7  
497 
0 
19 
0 
7 
4560  
, .  
3 1 ,  1977 
NUMBER 
I S S U E D  
4 
10 
43  
111  
6 
409 
85  
102 
208 
0 
0 
0 
9 7 8  
D-21 
NUMBER 
P E N D I N G  
17  
260 
7 
164 
1 
129 
146  
JUNE 1978 
189 
5 7  
42  
56 
0 - 
1068  
D-22 
CHRONOLOGICAL MILESTONES I N  THE FEDERAL GEOTHERMAL 
LEASING AND PERMITTING PROCESS 
GEOTHERMAL STEAM ACT ( P . L .  91-581) PASSED 12/24/70 
W IMPLEMENTING BUREAU OF LAND MANAGEMENT AND U.S. GEOLOGICAL 
SURVEY REGULATIONS BECAME EFFECTIVE 1/1/74 (43 CFR, GROUP 
3200 AND 30 CFR, PARTS 270 AND 27Jl 
GENERIC ENVIRONMENTAL IMPACT STATEMENT COMPLETED 10/73 
a FIRST ENVIRONMENTAL ANALYSIS RECORD COMPLETED, SURPRISE 
6 WARNER VALLEY, CA TRANSMITTAL TO STATE OFFICE 1/24/75 
FIRST NON-COMPETITIVE APPLICATIONS FILED 1/74 
I FIRST LEASE SALE HELD 1/22/74 ( C A I  
FIRST NON-COMPETITIVE LEASE ISSUED 1/16/75 ( N V )  
FIRST ENVIRONMENTAL ANALYSIS COMPLETED 8/26/74 (USGS, CA,  
GEYSERS 1 
FIRST PLAN OF OPERATION (EXPLORATION) APPROVED 9/6/74 
P FIRST DRILLING PERMIT ISSUED 9/9/74 
FIRST PLAN OF OPERATION (DEVELOPMENT) RECEIVED 10/18/77 
(REPUBLIC EAST MESA) 
FIRST PLAN OF OPERATION (INJECTION) RECEIVED 10/28/77 
(REPUBLIC EAST MESA) 
W FIRST PLAN OF OPERATION (UTILIZATION) RECEIVED 6/23/77 
(MAGMA EAST MESA) 
E FIRST PLAN OF OPERATION (PRODUCTION) EXPECTED 9/78 
D-23 
FOREST SERVICE NON-COMPETITIVE GEOTHERMAL LEASING 
AS OF DECEMBER 3 1 ,  1977 
NO. OF NUMBER NUMBER 
APPLICATIONS ISSUED PENDING 
ARIZONA 
CALIFORNIA 
COLORADO 
I DAH0 
MONTANA 
NEVADA 
NEW MEXICO 
OREGON 
UTAH 
WASHINGTON 
WY OM I NG 
EASTERN STATES 
TOTALS 
6 7  
397  
73  
317  
55 
t 13 
4 2  
378  
I 
1 0 6  
2 7 7  
121  
9 
1 1 2  
7 
1858 
; 
. t  
! 
I 
i 
! 
55  
169 
34  
208  
0 11  
3 15 
0 27 
3 218 
10  35 
0 100 
4 19  
1 1  0 
33 891  
JUNE 1978  
5974 
1975 
1976 
1977 
I 9 'I  u 
Mot41 ).t 
1 
3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 
3 
r-7 
SUMM 
CUMUI.A'F I V k  
ItY LIF NON-COMPETI f 1Vt- GEOTIIERMAL LEASING 
( f ly  OUAHTER FROM 1974 TO PHESENT) 
JUNE 1970 
1 0 7 7  
I394 
1722 
1794 
1979 
2022 
2231 
2259  
2418 
2487 
2575 
2 5 8 0  
L b O S  
PLlIUII . IG 
2 0 8 7  
1720 
1462 
1491 
1339 
1164 
924 
in21 
933 
918 
88 1 
1002 
924 
L E A S E S  
I SSULD 
24 
220 
3 76 
4 E 6  
4 4 0 
64 1 
725 
786 
61 2 
U R 5  
939 
978 
in40 
'I I I  r A L  
AWL 2. 
71 2 
1038 
1172 
121 1 
1273 
1359 
1430 
1467 
152G 
1552 
1596 
1640 
1604 
1715 
1753 
1765 
1858 
1 HU2 
REFUSED 
420 
5 0 5  
520 
569 
7 0 6  
733 
7 4 0 
740 
144 
'I 4 5 
7 4 1  
81 3 
O U 5  
939 
925 
94 2 
94 3 
831 
84 e 
885 
9 2 5  
952 
989 
988 
1012 
956 
0 
1 
5 
14 
15 
15 
15 
19 
19 
19 
31 
33 
41 
I 
I 
-
 I 
J 
I 
* 
I 
J 
Q
 
E- 
o, 
D-25 
4
 
a
 
H % c 0 w c3 w w c CI - 3 s 
w 
T
 
5 
I 
I I I 
1 
Sta te  
Ariz.  
Colo. 
C a l i f .  
Idaho 
Mon t . 
Nev. 
N. Mex. 
Oreg . 
Utah 
Wash. 
To ta l  
B LM -
3 
0 
1 1  
44 
0 
35 
23 
'10 
16 
0 
142 
0 
0 
10 
1 
0 
1 
6 
17 
1 
20 
56 
AGE OF NON-COMPETITIVE LEASE APPLICATIONS STILL PENDING (as o f  4/78) 
6-11 mos. 
BLM USFS - -
2 
0 
16 
46 
0 
18 
11 
10 
22 
0 
125 
27 
0 
17 
17 
0 
0 
5 
7 
1 
0 
74 
12-17 nos. 
BLM USFS -
1 1  
0 
42 
1 
0 
3 
24 
13 
23 
0 
117 
0 
0 
0 
0 
0 
0 
0 
25 
9 
0 
34  
18-23 mos. - BCM LSFS 
0 
0 
9 
9 
0 
4 
0 
19 
1 1  
0 
43 
-
0 
0 
3 
1 
0 
0 
0 
17 
6 
0 
27 
24-35 mos. 36 mos. or more ---
ELN USFS 9 CM USFS 
2 
3 
27 
27 
0 
17 
8 
40 
9 
8 
138 
26 
0 
18 
52 
0 
1 
3 
28 
3 
16 
147 
7 
9 
177 
62 
2 
197 
144 
144 
135 
0 
877 
-
1 
27 
123 
143 
12 
8 
28 
424 
41 
3 
810. 
7 
h) 
0 Tota 1 s 
SLM USFS - 
25 
9 
282 
189 
2 
274 
210 
227 
216 
8 
1442 
r r. c 
54 
27 
171 
214 
12 
10 
42 
518 
51 
39 
1148 
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CUMULATIVE 
SUMMARY OF COMPETITIVE GEOTHERMAL LEASING 
TRACTS 
TOTAL OFFERED . LEASE 
TRACTS BUT NO BIDS BIDS 
MONTH OFFERED RECEIVED ACCEPTED 
1 33 
3 33 
15 
1s 
18 
18 
1974 6 33 15 
9 65 27  
12 80 33 
18 
38 
4 7  
3 9 1  35 56 
1975 6 240 
9 253 
12 262 
132 100 
138 115 
139 123 
3 
6 
9 
12 
313 
365 
382 
405 
171 
204 
215 
226 
142 
161 
167 
179 
1976 
h: 
3 
6 
9 
12  
406 
434 
471 
523 
227  
243 
253 
284 
179 
191 
1977 
218 
239 
JUNE 1978 
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SUMMARY OF ENVIRONMENTAL AND CONSERVATION LAWS 
IMPACTING THE FEDERAL GEOTHERMAL 
LEASING AND PERMITTING PROGRAM . 
GEOTHERMAL S T E A M  ACT OF 1970 
N A T I O N A L  E N V I R O N M E N T A L  P O L I C Y  ACT G F  1969 
F E D E R A L  L A N D  P O L I C Y  AND MANAGEMENT ACT OF 1976 
N A T I O N A L  F O R E S T  MANAGEMENT ACT OF 1976 
F I S H  AND WILDLIFE C O O R D I N A T I O N  ACT 
ENDANGERED S P E C I E S  ACT O F  1973 
N A T I O N A L  H I S T O R I C  P R E S E R V A T I O N  ACT OF 1966 
F E D E R A L  WATER P O L L U T I O N  CONTROL A C T ,  A S  AMENDED 
C L E A N  A I R  ACT,  A S  AMENDED 
RESOURCES C O N S E R V A T I O N  AND RECOVERY A C T  
N O I S E  CONTROL ACT OF 1972 
C O A S T A L  ZONE MANAGEMENT ACT OF 1972 
WILD AND S C E N I C  R I V E R S  MANAGEMENT A C T  
OTHER C O N S E R V A T I O N  S T A T U T E S  W H I C H  L I M I T  OR 
P R E C L U D E  D E V E L O P M E N T  ON W I L D E R N E S S ,  W I L D L I F E  
R E F U G E S ,  AND OTHER P R O T E C T E D  L A N D S  
Y 
A P P E N D I X  E 
E-1 U t a h  G e o t h e r m a l  S i tes  ( E l e c t r i c )  
E-2 U t a h  G e o t h e r m a l  S i tes  ( N o n - E l e c t r i c )  
,
 
T-
3 
Y
 
*
 N
 N
 
-
0
3
 
- 
?
I w
 r
 
P
 
3
 
4
 
m
 
Y
 
2
 
c
 
E
 
E
 
- 3 w 0 L 
E-2 
y c 3 
*. 3
 
0
0
 
.
*
 
APPENDIX F 
F-1 Financial Statement for the Utah Operations/Research Study 
! 
x 
! 
F-1 
FINANCIAL STATEMENT FOR 
THE UTAH GEOTHERMAL OPERATIONS/RESEARCH PROJECT 
The following is the financial statement for the Utah 
portion of the Southwest Regional Geothermal Operations/ 
Research Project. It is current as of June 30, 1978. 
Because of the 60-day extension (until August 12, 1978), 
there will be further expenses accounted to the project 
fund which are not reflected here. 
Payrolls 
Travel 
Capital Expense 
Capital Outlay 
Total 
Allotted Funds 
$24 , 000 
12 , 500 
1,500 
$42,000 
Expended June 30, 1978 
$15 , 529.12 
1,O 8.03 
70.63 
1 , 17'3.00 
$17,840.78 
